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' WEDNESDAY, SEPTEMBER 26, 1986 :

” Housg oF REPRESENTATIVES, -
SuBCOMMITTEE ON LANOGRAPHY,
COMMITTEE ON MERCHANT MARINE AND FisHERIES,
. 4 Washington, DC.

" "The subcommittee me:.)fFursuant to notice, at 1:356 p.m., in room

1334, Longworth House Office Building, Hon. Gerry E. Studds, pre-

Present:” Representatives Sf.l;('ids, Tauzin, Pll'jtchard, and Schnei-

der.

Staff present; Bill Woodward, Darrell Brown, Mary ‘Pat Batrett,
Katherine Minsch, Becky Roots, Curt Masshall, Candyce Clark,
and Patience Whitten. . PR .

OPENING STATEMENT OF HON. GERRY E. STUDDS, A U.S.

REPRESENTATIVE FROM THE STATE OF MASSACHUSETTS _ '

Mr. Stupps. The subcommitte¢ will come to order.

" - In the absénce of Chairman D’Amours, about whose whereabouts

we shall not speculate, and at his request, I will be chairing this

meeting. ‘ i )
The Subcommittee on Oceanography meets today. to conduct an

oversight hearing on marine gcientific research, the first such hear-

ing held by the subcommittee since 1978. Our goal this afternoon is
to identify in summary form the major problems and the major op-
portunities in this field, and to discuss the role of both the Govern-
ment and the scientific community in respondin‘% to future needs.

The general questions we have ate simple: What- do we most
need fo learn about the® oceans during the years ahead? -

How will the equigment and the funding be obtained to carry out
the needed research’ S .

How can we guarantee that the data obtained will be used in a
coordinated and efficient way? ‘

‘I am certain that no one in this room doubts the value of marin

_ scientific research; nor, I am sure, do they doubt the potential of.
the Government to diminish that value through bureaucratic dupli-

cation, budgetary confusion, and a lack of coordination among the
agencies and departments sha‘rinﬁjresponsibility in this field. Both
scientists and the Government will be well represented during this

- hearing today, and I'trust that the guidance we obtaih from each

of our two panels will erase any lingering doubts about whether or
not we are placing the proper emphasis on scientific research in
the oceans, and.about whether or not our resources are being prop-
erly used. ‘ )

Y
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We have a lot of witnesses\today, a lot of ground to cover, and
not a great deal of time. I hope that all the-participants will be as
specific us they can be in their recommendations and that we will
make the best,possible use of the time we have available this after:
noon. A

Our first panel, if it can proceed in its entirety up here is: Dr. -
James Baker, president of the Joint Oceanographic Institutions,
Inc.; Dr. Donald Boésch, director of Louisiana Universities Marine
Consortium; Dr. Robert Corell, director, University of New .-Hamp-
shire/University of Maine¢ Joint Sea Grant Prng:am; Dr. Ross
Heath, dean of the College of Ocean‘and Fisheries Science, Univer-
sity of Washington; Dr. David Ross, director of the marine policy

., and ocean agement program, Woods Hole; and Dr. J.R. Schu-

bel, directo marine sciences research center of the State Univer-
sity of New York. There should be six of you, according to this.
ntleman, 1 understand that you have been advised, fore-
warned, and importuned, among other things, by the staff to re-’
strict your oral testimony to no more than o minutes, and I have

“been instructed by Chairman D’Amours, who is as good a person as -

any to blame foy this, to cut you off prompt;‘y at the end of 5 min-
utes, with the #hle exception, of course, of Woods Hole, which is
accorded 5% minutes. ' ' ~
Your written statements will a in their .entirety in the
record. We will go in the order in which I 'read the namesof the six
of you. At the- conclusion of each of your six no longer than 5 .
minute -oral presentations, we will go to questions from the sub-
committee. . - . E
We thank you for being here, we welcome you, and, first, Dr.

- Baker.

STATEMENT OF DR. JAMES BAKER, PRESIDENT, JOINT
OCEANOGRAPHIC INSTITUTIONS, INC., WASHINGTON. DC

Dr. Baker. Thank you, Mr. Chairman.

I am James Baker, president of Joint Oceanographfs Institutions,
a nonprofit corporation that coordinates and manages large re-
search programs for the 10 largest academic oceanographic igstitu-
tions that operate oing research vessels. At present, I am also
Acting Chairman of the National Academy of Sciemces’ Board on
Ocean Science and Policy and Chairm/ag/o the Board's Committee
on Ocean Climate Research. R ’

Joint Oceanographic Institutions currently manages the.ocean

- drilling program, a $30 million per year program of scientific ocean

drilling that involves 10 U.S. institutions and an equal number of
non-U.S. institutions, all of whom contribute to the funding. The
central purpose of ocean drilling is to provide core samples and in-
formation from the world's oceans needed to improve our under-
standing of the origin and development of the ocean basins. Be-
cause the ocean is the last frontier for mineral afid petroleum re-
sources, the importance of a thorough understanding of its geologic
history and framework cannot be overstated.

In recognition of the fact that occeanography is.reat(lﬂ'lto launch a
bold new program to understand the ocean using datg collected

* from satellites, our Board of Governors has also appointed a satel-

-~
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lite planning committee. The committee has noted. that a century
of measurements from ships and buoys has not only expanded our
knowledge of the ocegans, buttalso revealed ¢tpe limits of these tradi-
tional techniques. A decade of measurements from satellites,
" launched Igrgely for other purposes, has now shown that g new
and more sweeping view of ocean phenomena can be obtained from
space. | ) ’ C ’ '

From deep sea drilling to ocean satéllites, oceanographers are
looking forward to major new advances in understanding and.pre-
diction of ocean processes. But in order to address the new chal-
" lenges, the basic infrastructure of oceanpgraphy must be strength-
ened in the immediate future. - S ~ )

Today in the Uniled States, the ocean sciences share two charac-
teristics with,other field and laboratory seiences: preeminénce in
world science: and a deteriorating infrastructure. But the former,
the preeminence, is being challenged by the latter. On the whole,
. our laboratory equipment is old, we are not up to date with com-
puters, our research fleet will'nged replacement in a few years, and -
shipboard equipment and handling gear are not adequate for the
major new programs that are planned. Our suite of available equip-
ment suffers in comparison with that used by industry, for exam-
ple, in_mineral exploration, and by other ‘countries, in particular,
Great Britain, France, West Germany, and Japan. -

Of all the field sciences, oceanography f: perhaps the most
. severe environmental aild economic constraints) Relative to most
other environments, the salty and turbulent ocean is harsh and
corrosive. As a consequence, instruments have short lifetimes. On
.the econbmic side, one cause of our deteriorating infrastruéture can
be traced to the rapid escalation of fuel costs for research vessels in
the late 1970's. At that time, funding was diverted to day-to-day-op-
erating costs. s

In considering the support of ocean sciences, our Board of Gover-
- rfors has looked broadly at the needs of the field, We have identi-
fied immediate needs in equipment support ‘for labaratories, ships,
other platforms, support personnel, dat# management systems, and
educational facilities. . ‘ t .

Much of the future work of oceandgraphy will be done from un-
manned platforms, ranging from drifting buoys to satellites. T
platforms support a suite of instrumentation that must be contih-
ually upgraded to become more efficient and more precise. New
high technology sensors and low power electronics will have an im-
portant impact here. . ‘

Important to infrastructure also is the concept of regional and
national facilities. In general, our oceangoing research vessels oper-
ate as regional facilities, scheduled and used by a broad community
of marine scientists. At sea, we find ourselves in the midst of a
data explosion-as we usq more high data rate instrumentation. We
find that our infrastructure is poorly designed to handle both the
quantities of data and the maintenance gnd operation of the new
instrumentation. In order to make .proper use of these new capa-
bilities, we need both highly qualified nical support ‘and com-
.prehensive data managément systems at the major research’ lab-
oratories. & :

e
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Also, we¢ find that exciting research opportunities require such
an investmient in specialized equipment and support that the field -
can only provide one, or, at most, very few of these research’ facili-
ties. Hence. we believe that oceanographers are coming to accept:
the concept of national facilities. Y

., In summary, we see a tremendous potential for-addressing pri-
‘mary scientific questions' with new technology. The challenge of
the oceans has become an opportunity for breakthroughs in under-
standing and prediction of.our environment. It is thus crucial that
the basic infrastructure of the field be strengthened and supported.
The Board of Governors of Joint Oceanographic Institutions has
Jong been aware of this need, and would be happy to work with the
subcommittee on wa%:,to‘address the issués. ‘

. [Statement of Di. Baker follows:|
’ STATEMENT oF Dr. D. JAMEs BAKER, Pll!:lsmm JOINT OCEANOGRAPHIC lns-mvno:N
: © Inc. :

-

Mr. Chairman. | am D. James Baker, President of Joint Oceanographic Institu-
tions, s non-profit corporation that coordinates and manages large research pro-
grams for the ten largest academic oceanographic institutions that operate sea-going
research vessels. At present, I am also Acting Chairman of the National Academy of
Sciences’ Board on Ocean Science and Policy and Chairman of the Committee on

~ Ocean Climate Research. I am also a member of the NASA Space and Earth Sci-
' ences Advisory Committee and the Panel on Environmental Suppart of the Naval

Research Advisory Committee. My Scientific expertise is in physical oceanography
and dir-sea interaction. . e e .

Joint Oceanographic Instifutions currenfly manages the Ocean Drilling Program,

. a $30 million per yéar program_of scientific ocean drilling that involves ten U.S,

institutioffs and an equal number of non-U.S. institutions, all of whom contribute to
the funding. The central purpose of ocean drilling-is to provide core samples and
information from the world’s oceans needed to improve our understanding of the
“origin and development of the ocean basins. Because the ocean is the Im%‘romier
for myneral and petroleum resources, the importanbe of a thorotigh understanding
of i logic history and framework cannot be overstated. . . '
nition 6f the fact that oceanography is ready to launch a bolkd new .
grarh to understand the ocean using data collected from satellites, our Board of Gdv-
., ernors has also appointedl a Satellite Planning Committee. The Commitfee has noted
. " «hat a century of measurements from ships and buoys has not only expanded our
knowledge of the oceans, but also revealed the limits of these traditional techniques.
A decade of measurements from satellites, launched largely for other purposes, has
nogw shown that a pew and more sweeping view of ocean phenomena can be ob-
tained from space. .
. ' From deep-sea drilling to odean satellites, dceanographéers are looking forward to-
. major new advances in understanding and prediction of ocean processes. But in
order to address the new challenges, the basic infrastructure of oceanography must
be strengthened in the immediate future.

Today in_the United States, the ocean sciences share two characteristios with the
other field and laboratory sciences: pre-eminence in world science, and a deteriorat-
ing i structure. But the former is heing challenged by the latter. On the whole, -
our | atory equipment is old, we are not up-to-date with computers, our research
Neet will need replacement in a few years, and shipboard equipment and handling
gear are not adequate for the major new progrants that are pnmned. Ou? suite of
available equipment suffers in comparison with that used by industg' ifor example,
in mineral exploration) and by other countries (in particular, Gréat Britain, France,
West GGermany, and Japan). e '

Of all the field sciences, oceanvgraphy faces perhaps the most severe environmen-
tol and economic constraints. Relative.to most other environments, the salty and
turhulent oceain is harsh and corrosive. As a consequence, instruments Rave short
lifotimes. On the economic side, one cause of our deteriprating infrastructure can be
traced to the rapid escalation of fuel costs for research vessels in the late 1970°s. At
that time, funding was diverted to day-today operating costs. If this continues, so
will concommitant infrastructure degradation. - .

&




‘ specialized equipment and technical support that the field can only provide one or ,

D .

In mnstdormp, the support of ovenn sciences, dbur Board of Governors has Iboked .
broadly at the needs of the field. We have identified immediate needs in eq
support for laboratories, ships, and other platforms. support personnel anmata
management systems, and educational facilities. -

Much of the future work of oceanography will be done from unmanned platforms, |
ranging from drifting buoys to satellites. These platforms support a suite of instru-
mentgtion that must be continually upgrided to become more efficient and more

recise. New high twhnulq{y sensors and low power electronies will have an impor-
&nt impact here. | N

Tmportant to infrastructure is the concept of regional and national faalmes In
general, our m‘eun;mmg research vessels operate as regional facilities—scheduled
and used by a bread community of marine scientists. At sea we find ourselveg in the
midst of a data explosion as we use.more high data rate instrumentation. c&e find
that our infrastructure is poorly designed to handle both the quantities of data and
the maintenance and operation of the new instrumentation. In order to make
pro v use of these new capabilities, we need both highly qualified technical support

comprehensive data management systems at the major research Iaboratories.

Also we find that exciting research epportunities require such an investment in

at_most very few of these research facilities. Hence, we believe that oceanographers
are coming to accept the concept of national facilities.

In sumpmary. we see a tremendous potential for addressmg primary scientific
qumtmm. with the new technology. The challenge of the oceans has become an of
portunity for breukthmuil: in understanding and prediction of our environment. ﬁ
i thus crucial that the basic infrastructure of the field be Mrengthened and sup-
ported. The Board of Governors of Joint Qceanographic Institutions has long been
aware of this need, and would be happy to work with the subcommittee on ways to
address the issues. .

[Eprror's NoTE.—The following document was submitted along
with Dr. Baker's testimony and has been retained in subcommittee —
files: ()ceun raphy from Space:+A Research Strategy for the
Decade 19851 )‘). Kn Executwe Summary,” by the Satellite.Plan-
ning Committee of Joint Oceanographic Institutions, Inc., 1984.]

Mr. Stunos. Thank you, Dr. Baker. With scientific precision, you

were ) minutes, “ .

The Pavlovian bells you just heard indicate that, like the rest of
the subcommittee, I must disappear across the street for just a
moment. There is a vote on the House floor, and we will suspend
for roughly 10 minutes. We will resime- at that point with Dr.
Boesch. v N

Short recess taken.|

PRrITC HARD facting chairmar| We are going tq get sturwd
Our Cha;rman_ - the Speaker for a moment. He will be here, .,
hopefully, in a few. minutes, but we may have other interruptions.
So, let’s get started.

We will now ask Dr. Dongld Boesch, director of. Louistana Uni-
versities Marine Consortiunf, for his statement. Dr. Boesch?

STATEMENT OF DR. DONALD lﬁ)l'.h( H, DIRECTOR, LOU ISIA’\A
: UNIVERSITIES MARINE CONSORTIUM L HAU \I\ LA

Dr. Borsch. Thank you.

I am Donald Boesch. I _am director of Louisiana Umversxtx&;
Marine Consortium, an orﬁamzat:on of the State's 13 pubhc univer-
sities for marine resdarch and education.

I would liketo speak today specificglly on my experience in re-
search on marine environmental quality. That experience is based
upon working with’ a variety of Federal agenc:es—NOAA -EPA, In-
terior, the Corps of Engineers, and the National Science Founda-

4
N\
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tion. f’&'m ularly, I' would like’ to address, the prospects and limita- ,/
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tions of applied marine research and availability and coordjnation

of the Federal octanographic assets in research on marine environ-

mental quality. . v

* Although some of my comments will be critical, I want to, at the

start, express my enthusiasm and optimism for ‘the next few dec-

ades. As Dr. Baker indicated, we have a lot of bright, promising

things on the horizow in oceanography, and we would like to see
~ some of those developments, of course, applied to our practical

problems as well. e .

There are, of course, numerous Federal, State, and local agencies
which have interests and responsibilities concerning marine envi-
ronmental quality and; thus, sponsor research on the subject..
Within the Federal Governmeiit, there are.at least seven depart-
Inent’s and three independent agencies which do so, at least partial-

- I

y.. : : . '

In addition to this bureaucratic complexity that the research sci-
entist faces, there is, of course, the notorious environmental com-
plexity which must be unraveled. Environmental scientists are
asked tq sort out im;l)ects within environments which are poorly
understood and highly dynamic. More than any other field in
marine research that I know, research on marine environmental
quality is subject to frequent changing, blustery -winds of public
concerns, political pressures, and legal mandates which ofteh direct -
or limit research to proximate rather than ultimgte issues.

There are several aspects that I would like to hddress in looking

** toward the future. The first is the need for innovation in improving :
the quality of marine environmental quality research. _ ~

There is a general viewpoint held in the' oceanographic communi-
ty that much of this N&h is regarded as of inferior quality and, - 4
also, is not very well coupled with our advances in basic research.
So, in genepal, applied environmental research is not effectively as-
similating thg_gfgiucts of basic oceanégraphic research nor effec-

ra

N

tively utilizing stqte-of-the-art approaches developed in basic re- « c
search. This t ation bf basic science findings to our practical

. understanding of how we influence the ocean is obviously an area
that needs to be ‘enhanced and improved. L

Another stultifyimg aspect of this results from ghe policies which -
govern the selection of perfermers of research which sometimes
have ary effect-of limiting innovation -in applied environmental re-
search. The procurement process can limit the input of nongovern-
mental scientists in the ‘gry design of the research and also dis-
courage academic scientists from involvement because of narrgwly
defined scopes of work, ragid responses required, and oner(:? re-
quirements for proposal boilerplate. *

* - There are avenues, obviously, for academic scientists to have an
input. I have been involved in several of those through the Nation-
al Research Council and as chairman of the Department of the In-
terior's Scientific Committee of the OCS Science Policy Board.

‘o These are, I think, exercises which have a lot of promise, but some-
times the actual effectiveness seems to lack in terms of actually ex-
periencing implementation of recommendations.

Therg are some important challenges in research and monitoring
that we face in the future over the next 10 to 20 years. How can
these needed advances be achieved? How can we efficiently and
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— meaningfully assure that the marine environment is sufficiently
Wdeed what constitutes environmental health? These are

substanti tions which must guide our approaches.

In particu’ar, I think we need to look carefully at whab environ-
ments e should be concerned about. Historically, most of the
early pollution research wassbased on estuarine and coastal waters.
We had a shift in the period of the late 1970’s and early part of
this decade to research on continental shelves with respect to .

“ocean dwmping, oil and. gas development, and the like. Now, we see
a return of agency interest to coastal environments. '

. We need improved- understanding of biological systems, coupling
what we are able,to determine experimentally with what we ob- -

* serve in the field. We need to improve our ability to tie together
biological understanding. with understanding of the physical and
chémical attributes of the system to allow better predictive capabil- -
ity of the effects of our activities. Research needs to contribute to
defining what is, indeed, unreasonable degradation as it is so stated
in statute. Finally, theref are a number of monitoring’ programs
which are requifed, either statutorily or by regulation, with which
we need to couple research approaches. ) .

.The problems of interagency coordination, of course, are one of
the jissues that this panel is addressing. Indeed, in the area, of
marine environmental quality, since so many agencies are in-
volved, this is a subject of concern. Congress has indicated its in-
tention. to have coordinated planning within marine pollution re-
search by passage of the National Ocean Pollution Research and

" Development and Monitoring Planning Act of 1978.

Although planning efforts have been going on, and some very in-
teresting, insightful reports have been produced, at this state it is
yet too early to say whether many of the resulting recommenda-
tions will be implemented. Indeed, Congres® has a rble in thi§ as
well. The Federal ocean pollution research plans tha} are devel-.
oped must be varefully considered by Congress in its decisions re-
garding approprjations and agency responsibilities.
1+ With that, Mr. Chairman, I will conclude my remarks. There are
much more extensive comments that are in the written testimony,
but in the interest of time, I will stop here.

Thank you. .

(Statement of Dr. Boesch foflows:]

-
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b-urxum ‘or Dx. DonaLp F. Bmcu Exgcutive Dmm LouisiaANa
Unsversimigs Marine ConsorTiuM

lmn‘mmmﬂnmmmwwmmm
Wtﬁyhmammdmmnrumwu«m
mnmwm rm.mummmmm
mwwmmgwwdq’mwmwﬂ
mm’*uwdmmmumuraww
mwdwmmmmmmm
mmmm«. uymmwmmmmm
Mwwmummwmwmm
ha,’emamdmamtmwm“urmm
notably fhe * National -Oceanic , and
mmmmw(mu,m of the Interior, meo'epstmem
dmmmcmuhhm&mmwm?m(m h
MIMWMW'mNWMRMmun
WMMWNM‘MNWMM,M@«M‘
&muk&mmim&mwmmmwwhm-dnu
mmm&uwmem.wnsr m&nmdmmmm
E MMQWmemtmmmun
mm:mawmummnmmtymmm
d%ﬂm@kmmﬂyhm&mmmkumunﬂmmy,'
smarea in which most of the Federal agencies with marine programs are involved.
Mmofmfmmuwmhamhimﬁomhmww
mya)ﬂasmmdopum&mmmhgﬁedevebpmuﬂdmﬂhmchh&enen

r

.

Administration, (NOAA), the .



* A)

" tew detades. mdeMymWMy

years ago. smu,nuwmm”mmlhmm However, there Is a

mefawhtnnmmmdmmmmm"

Mwmdmmmuam«mw

, mwmmmdmumm This enthusissm is captwed -

- h&WWMWd:WMWMhm

. mmwnwyumwmmawdmmm

| "and Policy. . T . : -
mnmmm - : . _

Rmthmm-rine mwghﬁﬁdebfmm

-impotm mlevnncc nmmle:hmmd government, complcxlty.. its

mpuuimmptﬂlc,pomhlwm{m Wﬂnprhclpclm the

mwmwhmmm.huhdmnmo!mwd

heiman society. Ynnqbvhwmmwhg-mmmdhmmouo!

hoéuna'tﬁnmti:n swmmocmmmmm\,wgy

s ummymmmawmqmuq Numerous federal, state and local

asencies Mvememnmd}upuulbmuesmhsmhe environmental quality (and

. mswmkd\mﬂnmmt),heﬂ\ekobjecn}u-mmumnmd

« minerals development, iisherh, fransportation, defense or environmental mtection. ‘

»  Tust at the Federal mi'm:mswm array ofmvmam’h marine

mvhmmtalnmhﬁmmymm DOD (COE, ONR), DOE, DHHS, DO (MMS,

F'SUSGS),NT.EPA.FOMNRC,“NSFMNMM

In addition 1o the bureaucratic oomplexity, there is the Wm envknnmmnl

complexity which the research scientist . mustunuvel. meeolmeocem’s remces

mteract and sometimes, oonflict. Envirgnmental scigntists are asked to sort these

.

impacts out within mvirohfm.-nu vmich are poorly understood and highly dynnmcc More
. ¢
= than any other field of marine research that [ know, research on marine environmental
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.lclentht M.mﬂ:mmmﬁmmmmmty
mmwmmmmwmmoﬂmmun .

mmmm A

Mmmwmcmdmuwm L

mwhwmm ﬁmmmﬁ%

muwmmmmammmm"

mmmmmdmmmdw&nﬂdm

m&wmmm mhmm-ﬂammu
whth‘mviceqnther,hm nhmMnMMhu

MMhm@thhm ‘Ihemﬂthmymhsbamht..

n@mmdmuwmmwﬁnumm
m‘cmmwwmmm“mmm»

pwn.mmunuawnmﬁuhhmmmﬂ,u.wmm :

mmmhm-hmmdm Toham,ldonot‘uwm
academic scientists be given preferance, but T merety wish to indicate that the wealth of
innovation resident mm«ﬁumwmmm

wnmmmwmm mummw-m;l'
mmmnwm .
' mm:_m«mmnmm»wm&nsééu,ml

suspect probably actur in other environmental sciences. Thare e, however, some steps. -

Mmhmnhbahubmﬂmh;mﬂdmhemhwﬁmi

research. MM&;&#MMMMWMMMI&M
hmnh@ﬂu@cmwﬁ,oﬁﬂpmw etc.)lhmadbew The

inﬁerqency planning efforts required bythe National Oceml'ollutlon Plannipg Act of
1978 (P.L. 93-272) enhance broad assessments of marine environmental quality issues

(hmwgmmitmmmwmammwmm

~
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 quality s sbject to the frequently changing and bustery vinds of Pblic concems,
political pressures and legal mandates which often direct or limit research 1o proximate
rather than ultimate issues. mmmmmmm&v\r«kmt
(Squires, 1983) and the effects of discharges from explocagory oil and gas weils (National
mmlm)nmmmmmmmmmmm
'foupedtoonnnwlyuareldtofn:hmm

- Research gualitys the need fof innovation ‘ B

o Wmm'@mmdmnmmwiumumﬁ “

mmmmmm;mnimhmywmhmmmﬁmm

. research, hMWMhWMMhMMMy
Mmmmmmamwmmdumemmymmmn—

-t a—mmmmwhmm A fundamental cmme of this ' °

r "&WMMMWMBMMBnhMyM

* mm:ymhpmxmumhhﬂcmappﬂdm Asamu

’ Mnnhtlmhfnmhammwwummm

mqmmeummummewmhmmym»mmm .

community and is not being brought 1o besr an practical problems; and the lack of

xienti‘ﬁcrisamdman’nhapphedmd:umxumhmm

. decreasing cost effectiveness in the long run. ' : e
The reasons &sjumlonbetveenhﬂcmdappﬁedm‘ecum
and institutional. Basic leminsbelievethntnpplhdnciumvﬂlmeﬂnﬁﬂmm L
‘ . academic freedom to mmnqmnmmu

research can be tely performed under pressures for quick answers and reporting

deadlines; thexépedﬂ#udefmwmmwsummmmd

constraining. program managers find themsejves in a Wncmt_ic'clim with .

very different rew systen;, flexibility and time constraints then the meq"ch .

. -

Veda



198a). A recent evaluation within NOAA considered the magnitude of merine
mmmm&mdmwam-eﬂmw»m-{d
-omcbded th-t four areas are béing memsxm eutrophication dhd oxygen
mhm-nwgmﬁcaz&ﬂcd&uﬁaﬁ,m«ﬂhﬂm“ﬂqw
mmmummummm mmm
mm:mmuwmnmm-wmm'
igsuss, mmwnmmmmmnm
The next step would be t view the issues from the environmental side of the matrix o
,Mymmmhwmnmmw This
perspective could be facilitated by gréater invoivement of basic scientists in the planning
process. Through this mechanism and others (meetings and cotioguia), sclentists and
memhwmthw»m'
m&mwmmmw ‘ A

Rmcdu,mwbemnmpww,l‘p,mm
enhence innovatin.  Science advisory and review comynittods composed af non-
'Wmmmmhmwﬁm@wl These may take the form of a
mmmmmui\.ﬁhxmlwwnwmwm
or by an independent body such as the Natienal Research Council. '

* An interesting model with which | am familiar is the so%called Petrofeum Rev
 conducted under the suspices of the Interagency Committee on Ocean Polfution
Research, Development and Monitoring (COPROM). " n this review a panel of 15
scientists and environmental managers from cutside of the Federal sector was briefed on
m-&mchwmﬂmwbsuhmdwﬁmwwmud
petroleum and OCS development during three regional meetings. The vast amount of
mneralwhbchhndtobeudmﬂatednndthed\orttimwamﬂmitedmemlm
rather general cmclusions and recommendations (lntensency Committee on Ocm

Pollution Research, Development iand Monitoring, 198Ib), Mth?ugh the pmel's
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mnm,hmmu,‘mmw&emm»
criticisms (published with the panel report) were delling. One could easily see where
nerves were struck—agencies often responded that the panel did understand their
mandates and reguiatory responsibiitfes. . »
' Wﬂmmmmwwm»mm,
mummhmmmhnmmwynq.  have aiso been
, mmmmhmm»mwmmm

the panel report by COPRDM: mhﬁ@qmmmwmw

! mbm-leveludmoﬂocudocsmoﬂnrmmncﬂvlﬁu hitially, a - -

mmmwmmmmmmmmmuumm
. adequate - job. Subsequently, L have led & more considered planning effort Which has
mmmmmotemummmmmmdam
resGarch strategy. mmmmmmm»nhmmum»m
miummmmmt,ﬂmbynmm .
labmmimmmmmw'm'chm
mvuwnmwbumdocsmwmsammunhmuamew
6fmelmcedor'bOCSMvhoryBond. mmmemmuuymdmmm
: mmmmmﬂmwwsmmmwumkm
when, in 1982, it became essentialty defunct as a result of contrgversies over political
reviews of appointment of membm. Relatively few of the recommendations of the
committee were ever implemented and the committee has just been reactivated during
thehstlewmomfn. uywmnnuenecuwdmmmwm-
commmee, ocmequeﬂtly. is not yet !ormed. although | note thatocheragencies,e.g.
EPA, have scientific advisory cm!:ittee whch have functioned with some effectiveness °
for a tonger time. ' . . ”
More open and fiéxible research solicitation procedures would also enhence
innovation. Request-for-proposals which state general informatiori needs and rely on the -
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_xmmz?mmémm'mmmmmm&mm

There should be inicreased poer review at all levels—scopes of work, proposals pnd
reposts. Amtheq)puedmhemm!yEPAMaﬂgom:smm
systeni, _ L _‘ ,
Mhmmﬁchmumn«!g : L
Whet should be o general goals for the néxt 10 to 20 years In marine
environqiental quality research? mmmmm::@.bew'ﬁwm
we efficiently and meaningfully assure that the marite dvironment s sufficlently
Mﬂv?mmmmM?
Envauo!WemmhMth«Mmﬂymw
and oceanic environments. ummy mmnmﬂmmmmwwh

- coastal 8nd estusrine waters. mmwumm.mmm

cmtbnﬂﬁld\eﬁmvhumenubemmmvm\mmmmm
OCSdevelopment. MWM&NMNBPAMW&RM
mmmmmmmm hmum,md-emmm

,MMhﬁmmﬂngbhlquMqahcﬂdmcpsz

Where shoukd our concerns be piaced and do we rin the risk of neglecting some
énviranments by hegvy emphasis on others? I my view, shifting emphases to coasta] and
estuarine mﬂmuu-&.mmmummmmmm
are. However, it is the pervasive degradation of estusrine and coastal environments as &
resuit of eutrophication, habitat modification, and cmtamina}im with synthetic organics
whichfmudconmwvdnmionnmert;mbohted“pohnwm Also,
because of the extreme diversity of coastal ‘envirovmnts, special consideration must be
given to generalizing or: trm!errhg research findings; we cannot aﬁord to exh-ustjvely
study all of the Nation' estuaries. At the same time, it now azlso appears that human
soc:ety‘ has the capasity to alter continental shelf ecosystems on a rather large scale
{witness the oxygen depletion obsérved in the New York and German m and in the

-
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northern Gulf of Mexico)k Continued sheli rescarch is certainly required. I many
muwmmmotmmo!dEopmmhbemMﬂmthnof
.thecmtimnulthelves. bnwtmmmhdcmnnbmm«n
Mthl&ﬂmnmmwmmmmﬂndmﬂ’u
mmwemxymmmumr&am»ummwwm
antheopmooean. e
menmuymmmmmmmem
o!humnactlvltluonmknm I don't think this is because blologists are
muxym-m.mnnnmmaquw
systems. There are different knbdmﬁém‘,bem,tm«mw
populations, communities) and different components of etosystems (plankton, benthos,
nekton). Jmnmnvugsymnmued,nm’ The
mwlmmnmmmwwmmmmmw
theymﬂdbehdmg«ofexthcﬁm. hmmmmmmm
mmmmmwmmmuwknmmmm
qehthgnmihﬂmtomobmndewmwbmdﬂe
Fumw«m?muvivalmmhﬁmm This must be a goal of future
research. Emdimmeaeummﬁmmmemmmmmt
are likely the most susceptiblé components to certain kiquo! impacts. quuemly,nis
whewtmmﬂnbunmmpdwmmyhmunqdhbom
sedjmentsmdmybmthmmimalsmsedenmy However, itlsofunnhomceaury
«wanltummmmmmmmmmuwmmmk&
eutrophication phenomena). : . ’
Predlcg‘on-—!’redictiom in any quantitafive sense are presently hindered by the

weakness in ?relevmoe of laboratory-based experimental results (e.g. bioassays) to °

conditions existing in the natural environment, on one hand, and the inherently
retronpe‘c{ive nature of field assessments, on the other. MMmtbe linked

b
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nmeﬂe'éﬁvelyﬂtwa_nv&uiomeﬁmcaﬂedmm. The common

denominator in this transiation is a solid understanding of environmental processes which

etlectﬂ\emlenpm;ecmdltm Theaepmoemhwebmpoorlyada-eaed»_

date. mwmvmywwnmmmum

_mMmu&mdmhnlcn&-mﬁnlmmmhme

MESOCOoSNS. MMMMMMM(MERUan
WmﬂdeMhthtaﬁmMWmu
m&mmmmrmml&emm-ﬂMhnndmnxbmm

“stressed. The MERL mesocosms heve afiowed the study of processes which underlie

mymrebunemdnlbw'wmwwmékmmm
mmb“-mmdmy&mmmm. There is s need

'&muﬂi'hcmﬂumwmwwﬁmhmnmm

ecosystems. zmoaumsnmm,mdmumwmh

'mobihcrmoém 'cvmhnmmotwmhﬂ\emuof

Mmm“mwmuwmmmmma;m

. The MERL exper MESOCOMMNS
at the University of hland.
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Mmmmvm;mmmmnmmw
mwmmmmmmm«mmm Beyond that we must.
define what constitutes 'u_wemuble degrsdm«:" of marine ecasystemé and their
resources. m«mmumm&tymbym.h;tm;d\mmw
quentification of environmental degradation in two impartant ways: 1) determination of
the significance, of alterations of marine populations and their milie % Fesources of
mwmummummmnmwua

'mmnmownmmnwnyu 'antl their resowrces.
' Manitbring—"Monitoring” seems to be back }n vogue again. hﬂnmmm'
mwhgmmmﬁbe

~

X elfecﬁuhmvndhumwlymﬁgsmm wmmlmmm-um

the rose as experience suggested that monitoring may be Insensitive because of the great
variation in space and time of natural ecosystems. Mmm&mum
mmemaummmmwofmnymmummonzmmmmt&
u-*wmw(mmmmmmmmmd
the Clean Water Act (P.L. 95-217). ' Monitoring means different things o different
people. mwym«mmmmmmmpu-mmut.mmu
monitoring “in the national program is twofolds on ane hand it serves %o wam against
unacceptable impacts of human activities on the marine environment and, on the other,
it provides a long-term data base that can be used for evaluating and forecasting natural
changes in marine ecosystems and the superimposed impacts of human activities.® b my
mmmMmmnmmiWMmmum«mmnm
. pursue qmitoriminamictly observational mode, i.e. as observing canaries in a mine,
yRather monitoring programs should have research mu(emﬁnu@\they'mybe
small parts) in which cause-effect relationships can be expenimentally investigated. .




4 * The Ocean Pollution Research, t,muanmnmams(p.x..u
ﬂ!)mbmdmmemmmrnﬁumw-pﬂesm.mum
. WVMWNMMMMMMMMMM
mmv(mmmmmqmmmmmwm The
mmdmmumuw ummmmwm
‘aWwme&\hmmwcﬁc‘hmmm
development and monitoring. The first such plan published In the fall of 1979 was < (|
. prepared in very short time, the Second Plan was datod September 1981 (but released n
1982). nm.munam”mmnmmummm
mmmmummmhm '

mwmmmmmmmuuMhummm.uww
othervhe,omthemmpioﬂuwbl. _
ommmmnm_mmumhmu
. mkmﬁd@hymdlm_mm‘hhﬂmmmm@u.m
conflicts, F«emm.:qummmwmhvunuw
mn&mvufw“c@uhmm(mmwm Differences In
p«specﬁnwwhkndafewmapwemﬁmymmmdmm
betweenMMSdePAmmmtof!heeﬂecuoi*ﬂnm (ﬁscharges. Worse than
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this, important problems may fall in the seams of agency jurisdictions and interests. Two ~

examples from the northern Gulf of Mexico will iliustrate my point.
'msop«.aeingwwwmmmkm Attentic |
mmu&mwmmm Theptwum!oasm
owawc precesses mlem to umm-m the transport of? men-produced
wmmwﬂrw-themmlm The DOE programs have
contritated significantly o understand the continental environments snd
ecosystems and the research was highly regarded i} the damcemhlpkml
nm-rchcwum)ml. MbmWwﬂﬁcmmhmw
dummmmm“mwmmmmnmwm
the Bureau of Land Management (BLM) of the Department of the Mterior, with its
-mmwuwmwuupmw-ummm“mmt
responsibility. mm,mmmunm.&mmuﬁmw
mmr.mmmmvuymmmmmmdrm
Furthermore, BLM's (now' MMSS programs have generally been descriptive and pot process
oriented. The net resilt is' that cosanographic processes in this region, which is most
Nhﬂt;bymyﬂhw-.cﬂﬂtlaudmimm-pm&mdmw‘dlmm?-
Mdt@eeﬁwu&hnmmthﬂy;mm
mmem‘mmrwmmmummmwmt
water intrusion in estuaries in Louisiana. An estimated K00 km?/year (30 miles?/yeer) of
wetlands are being lost, amounting 0 83% of the ‘Nation's wetlend loss rate.: Federal
wmmmumnm-&wmmumu.s.rmm

Wildlife Service and NOAA Sea Grlnt have been very involved. The MMS has claimed

research on the subject outside of its responsidility, despite the fact that modifications
wmmmwmuofmmudpﬂdevew have contributed 1o

wetiond loss.




‘Despite the limited accomplishments of the COPRDM planning process to date,
continuation of interagency planning at the level Is essential, The recommendations of ™ _

. wmmmmnmmymwmwaumw;m
MNMWWWFWWW“MMW
priority programs. hmmmmmmmummm
scientists should undertake bolder and longer range research plsnning. The coherence -
MWWﬁuwwaamWWWm‘
.erveasmmmp!e

]

wuménwmm'mwown;umm
dredged materials for disposal and MMS and EPA concerning research on and regulation
of&ﬂiqdﬁchagummnﬁlu. mmmmmmwm
D uenttlemeﬂnnpmvhimofa mW!umnWofhtﬂ,thMa. .
WmMMmmm,bmmmmw ‘
efficiency. Mwmmdmmummnwmw(e&'
MMS,DpE,NwammmBPA,G)E,NOAA)‘. Consequently, the effectivensss
- " of interagency coordination would be Improved If there were regional interagency
L ._mmub!;mdﬁa@'mmn,ahphu,pmlmdtmwmmg\
mnsofgunmktﬁmviﬂr&mmyhﬂnmgm
) | . -
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Mr. PRITCHARD. Thank you, Dr. Boesch. >

Next, we will have Dr. Robert Corell. We will go all the way.
through the panel, and then we will go back for questions.
: AN -

STATEMENT OF DR. ROBERT W. CORELL. DIRECTOR OF MARINE :
AND SEA GRANT PROGRAMS, UNIVERSITY OF NEW HAMPSHIRE

4 Dr. Corert. Thank you, Mv. Chairman. ; N
Mr. Chairman, membe the Subcommittee on OCeanograph{,
and friends of marine scientilMyresearch, there are many ctitically . P
igportant issues that I would Bke to talk about today, but I will
plan in this testimony to just address two ideas. First of all, some
_comments on deep sea research that has been facilitated by the re-
search submersible Alvin, and some comments on high technology-
in the marine scientific world, particularly the role of robotics and .
intelligent systems in underwater application. E :
.. The deep submergence research vessel, Alvin. is a unique nation- -
. al asset which has facilitated profoundly important deep sea scien- /.
tific .research. Alvin is a Navy-owned, national pceanographic re-- - = '
search facifity, jointly sponsored by the National Science Founda-
: tion, the Office of Naval Research, and the National Oceanic drd
©* _ Atmospheric. Administratipn. It is .operated by the Woods Hole . .-
.. QOceanographic Institution and guided by a national review panel of
which I am chairman. This committee is a component of the Uni-
ve%it -Ilzétional Oceanographic LaRoratory System/ better known .
as OLS. . . . o
‘While seemingly complex in the interagency and interinstitu-
tional arrangements, the overall- guidance and management of this
unique platform work well and, more importantly, in my opinion,
the science produced is outstanding. < :
Alvin-sypported scientific research programs have significantly
altered our views of the Earth sciences,. biology and life p ,
and. the chemistry of the physical and biological sphere. The past
two decades have seen an explosion in the Earth and planetary sci-
ences. The theary of plate tectonics has been unified from previous- .
‘ly fragmented understandings. Hydrothermal activity has revolu-
tionized our views of Earth crustal processes, the chemistry of the
ocean, and of life processes themselves.
These are the kinds of scientific efforts that Alvir has been a
major component within.
. The management of Alvin is a well-structured intetaction be-
*  tween a three-agency agreement that provides the basic support to
the vessel, that is, the National Sciegce Foundation, Office of
Naval Research, and NOAA. ,
 There is an incredibly well-honed team at the Woods ‘Hole
Oceanographic Institution that operates the vessel. The scientists
in this community have learned how to use Alvin and use it well,
and the UNOLS structure Seems to be working well, in.our opin-
ion. 1Y . .
*  Alvin is a unique tool of science. I strongly recommend to this
committee that a continued review of financial support to both op- .
erations and science are crucial to the health and vitality of deep .
~ ocean science. In my opinion, there should be more adequate finan-
. ¢ial support to all the cooperating agencies to fund research pro-
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grams of excellence that require the Alvin and, further, to support
more fully the wbsearch programs that can be conducted in the
~deep submersibles of the U.S. Navy, particularly, the regent addi-
tion “of 6,00 meter capability in the Seacliff. These are important
compaonents, and the prospects for continued scientific achievement
in Alein, i our opinion, is st rong.

bet me say a word or two about roboties and intelligent under-
water systems, a big jump from Alvin, although Alvin is a hjgh
technology tool. The explosive development of complex and offen
sophisticated microcomputer and microelectric systems js just be-
ginning to impact the ocean sciences and deep sea research. Micro-
computer systems, with their,attendant microelectronic and power-
ful software, provide means to conduct ‘ocean research heretofore
either difficult or impossible. Acoustic tomography, a sophisticated
navigation systems, data acquisition, and signal processing systems,
vision systems. remotely operated vehicles, and autonomaug - vehi-
cles and platforms are all examples of demonstrated impacts from
this technology. N _

JThese new technologies provide fascinating o‘p'portum not

ily for scientifje research, but economic. and industria elop-
ment in the oceanic sphere, and clearly impact on underwater ef-
forts in the. defense establishment. The research and dévatépment
of smart and intelligent underwater. systems: is now underway but
clearly in its early stages of evolution:

To give you some idea of the potential, let me describe one R&D
program in one pf our laboratories. We have been conducting basic
scientific research in advanced technology development to create
totally free-swimming, unmanned submersibles which can do
useful work underwater. For example, we could show ‘you a vehicle,
totally free of any connection te the surface or to man, which can
he dropped in fhe water, freely swim down tas the sest floor, locate
an underwater oil' and gas pipeline, swim along the pipeline con-
ducting an inspection mission such as a photo survey. This is all
controllet! by the intelligent computer system carried on board, and
there is no physical or otherwise connection to the surface.

Similar vehicles of this nature have been developed to swim
inside offshore drillng platforms and to visit preassigned locations
and do photo surveys. There are accomplishments which have al-
ready been demonstrated in the laboratory. We are increasingly re-
terring to these smart vehicles as underwater robots, work horses of
the underwater world. '

The tasefhiation in the marine science and academic world comes
from placing this intelligence in freely mobile and totally autono-
mous underwater vehicles. Research is developing in this new field

~which we now call knowledge engineering. The problem for this
Ccommittee 1s that the artificial intelligence world has developed to
the point where we are entrapped ‘with the idea that it will have
real world applicstions, and we in the university laboratories have
demonstrated its exciting potential, but there is a severe gap be-
tween what we van-do in the laboratory and what is useful in the
eves of industry and the financial community.

That gap needs to be filled with development and research so
that we can close the gap between the ideas of artificial intelli-
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kence and the application of knowledge engineering to underwater

applications. _ .

I urge this committee to foster such ideas by expanding the sup-
port to ocean science and technology and to obtain that measure of
excellence in technology that has historically been characteristic of
this Nation. In my view, it could give the United States an edge in
science, an edge in economic and industrial developpment, and
clearly impact our defense posture. : /p\

.. Mr. Chairman, thank you for the opportunity td share a few
ideas. I would be pleased later to answer any questions which you
or your colleagues might have. ,
[Statement of Dr. Corell follows:]

§
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Thank you, and good afternoon. Mr. Chairman, Members of the
Subcommittee on Ocednography, and friends of marine research
‘gsthered here today to examine the status of marine research in
the United States. It is B privilege and honor for me to be here.
I am Robhert W. Corell, a Professor of Engineering at the
University of New Hampshire, where I also serve as Pirector of a
research laboratory devoted to high technology in marine and
oceanic systems. I also direct the Marine and Sea Grant College
Programs at“the University of MNew Hampshire. It is from these
perspectives within the marine sciences and enqlneering community
that I testify this afterpoon.

- Mr. Chairman, this hearing provides a ynique opportuhity. as
.you and the committee have provided the setting within which we
. can discuss broad perspettives on vitally important topics
‘concerning the headth and vitality of marine scientific and
"engineering research. in the United States.

I want to begin my testimony by thanking you and the other
members of this Subcommittee for the leadership you hav
demonstrated by establishing the legislative frame work
crit ically important national marine~related programs, sucb as,

. NOAA's marine and oceanic researth efforts, progfams for marine

pol lution, and tle outer continental shelf (OCS) revenue sharing
act tamention only a few. 'rhia leadership is deeply
appreciated. Y, R )

- There are many critically important topics I wauld like to
‘discuss. . However, I plan to restrict sy testimony to three
topics, though, of cousse, I will be pleased to respond to any .
questions you nay wish to ask& The topics are:

o Comments on deep sea research facjiitateﬂ by the research .

submersible ALVIN. ’

@ Comments on high technology‘in marine research,
particularly the role of robotics and intelligence
systems in underwut,er appl ications. ,

e Commonts on 1nternatiunal cooperation, particulirly’ thdse .
that substantially influence the excellence of our own
research programs and {mportantly inpact our foreiqn
policy. .

LY

L]
Deep Sea Resemrch and the Research Submersible ALVIN

‘The_ decp submersible research vessel, DSRV - ALWIN is a ,
unique national asset, which has facilitated profoundly important
deep sea research. ALVIN is a navy-owned national oceanggraphic
research facility jointly supported by the National Science
Foundation, the Ottice.-of Naval Research, and the Wational
Oceanic. and Atmospheric Adwinistration. It is operated by the -
woods Hole Oceanographic Institution. and guided by a National
Review Panel, . of which I am Chaxrmnn.. This committee is’'a

Hl"’f;‘
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component of the University National Qceanographic Laboratory
Systems (UNOLS). While seemingly complex in the interagency and
inter-institutional arrangements, the overall guidance and -
- management arrangements work well, and more importantly, the
science produced is, in my opinion, outstanding. I want to talk
‘alittle about the ALVIN program, and touch upon some of the
science, (a one page summary describing the ALVIN and its
support vessel ATLANTIS 11 is attached as an appendix to this
testimony). .

ALVIN was an idea born in the early 14608, in many ways an
idea that substantially preceded its time. The SPUTNIK era of
the late 1950s, the tragic disaster of the Thresher, the
acknowledged lack of substantive scientific understandings of the
world’'s oceans, all conspired to nurture the idea of a deep
submergehce research submarine. The Navy, through a broad range
of'interests in research and technology development, gave the
(necessary support to bring the idea into reality. The history of
ALVIN's evolution is a fascinating story in the history of .
¥cience and technology. Complex and. often frustrating steps were
required in evolving ALVIN as a tool for science, to the stage
where we are today. In the early 1970s, deep ocean submersible

* science spawned new ideas in the scientific world, best dated to
the FAMOUS project. FAMOUS set the real context for the sciefce
we can discuss today, and provided the ngcessary ingredients ‘for
the three agency (N$SF, ONR and NOAA) agreement that underpins the
financial support for ALVIN operatxons today. The sypport for
deep ocean, submersible supported science is now highly

' integrated into the ongoing programs of NSP, ONR, and NOAA, with
several other federal agencies and programs also involved.

ALV[N 's management is a well structured interaction between: ’
- <

" : e Federal ‘agency support of the National Science Foundation
(NSF), the Office of Naval Research (ONR) and the
National Oceanic and Atmaspheric Administratioh (NOAA).

® The ALYVIN Project Team at the woods Hole Ocoanaqraphxc
Institution (WHOI).

e The scientists who need and use ALVIN, and,
® The ALVIN Review Committee of UNOLS.

Several years ago, a substantial effort was made by all
concerned to enhance ALVIN's total effort by @xpanding our Long
Range Planning activities. A key component was the so-called
Submersible Science Study, which, along with agency planning,
UNOLS, science community, and WHOI efforts, we now have world-
wide capability available. We also have a carefully thought out
process for establishing priorities and plans.

ALVIN- s:uppu{t ol werentitie research programs have
qirqntfteant by Alterad our views an the earrh 6C1eRCCS, biology
and life processes, and in the chemistry of physical and
brologieal sphere.  ALVIN has worked prgmarily in the northern
hemysphere, with work tocused in the Western Atlantic and Hastern
Pacific., During 1ts abmost 20 years of existence, 1t has

¢
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evolved and changed extensively. (There is appended to this
testimony a brief history of ALVIN, prepared by the Woods Hole
O¢eanographic Instigution.)

- ALVIN's operating depth {4000 meters) enables it to reach’
about 50% of the seafloor. The science down to 4000 meters still
chal lenges and'tascinatps the U. S. Ocean Science Community.
However, the ALVIN Review Committee is working with the U. §.
Navy to expand our capabilities through the use of Navy
submersibles, suéh as SEACLIFF (which obperates to depths of 6000
metérs), TURTLE and the NR-1. The advent of a 6000 meter
SEACULIFF provides the potential for extending deep ocean science
to reqgions that cover about 97% of the world's oceans, allowing
us to look at vitally important subduction processes and other
physical and geological processes in the deep sea.

The past two decades have seen an explosion in the earth and
‘planetary sciences. The theory of plate tectonics has unified
proviously fragmented. understandings, the hydrothermal activity
has revolutionized oyr views of earth crustal processes, the
chemistry of the oceans, and of life progesses themselves.

Mr. Chairman, this is obviously a bright view of aea ocean
s¢ientific research supported by a unique tool - ALVIN. Chere
are several summary comments [ would like fo make.

. ® The interagency cooperation between NSF, ONR and NOAA
has been outstanding. There are efforts’ to expand - that .
cooperation to other agencies, such as the USGs.

® The broad support ALVIN provides to the entire U. S.
ocean science community is excel lent. However, in my
opinion, the ALVIN is operating at full capacity and a
number of outstanding scientific programs cannot be
conducted because the U. S, only operated one such
vessel. The prospect of having access to the U. S..
Navy’'s SEACLIFF, capable of 6000 meter operations is
critical.-

® ALVIN has been a keystone in many international u
Cooperative programs, beginning with the FAMOUS prQgram
{thr joint effort with the French). Ocednography lends
itself to international cooperation, and ALVIN 18 no
exception. .If-there is any difficulty, it is the fact
that only two scientists can dive on this one-of-a-kind
scientific tool.

® ALVIN 15 truly a unique tool of science, adequate

financial support to both the operations and thé science
is crucial to the health of deep ocean science. In my

. opinion, there should be more adequate financial support
to all the cooperating agencies to fund research programs
of excellence that require the ALVIN, and to support more
fully the research programs that can be/conducted in the
deep submersibles of the U, s, Navy‘ patrticularly the '
6000 meter vessel 'SEACLIFF.

-
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Robotics and Intellxqegt Underwater systems
] ] .

The explosive development of complex and often sophisticated

micrucomputer and nxuroeleutronxc systems is just begining to

impact the ocean sciehces and deep sea research. Microcomputer

systems with their attendant microelectronics and powerful

software provide the means to conduct oceanic research heretofore

either difficult or impossible. Acoustic tomography,

sophisticated navigation systems, data acquisition and signal

processan systems, vision systems, remotely operated systéms

{ite., ROVs) and autonomous vehicles and instrusent platforms are .

all examples of the impact bf this technology. The impact of

this technology in the futurewill most likely.be in the use of

intelligent systems, robotics and related information sciences.

These new technologies provide fascinating opportunitiesg

not only for scientific research, but economic and industrial

development, and defense. The reseadrch and dev&lopnent of

*smart” or "intelligent” underwater systems is now underway,

thougl clearly in the early stages of evolution. To give you an

idea of the potentxal, let me describe a research and development

effort underway in our laboratories at the University of New

Hampshire. We have been conducting basic engineering research

and advanced technology development to create totally free-

swimming, unmanned, submersibles which can do:useful underwater

work. ‘For example, we could show you a vehicle, totally free of

any connection to man or the surface, which can be dropped into

the water, freely swimming down to the seafloor aqg locating an

"underwater oil/gas pipeline, and theh swimming along the pipeline

Q
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conducting an inspection mission, sueh as a photo-survéy. All"
this' is controlled by an intelligent. comput@r systém carried on-
board the free-swimming, unmanned submersi¥le. A similar-
vehicle, can be placed in the water, several hundred yards away
from an offshore drilling platform, and using the "intelligence®
on-board the vehicle, it can "swim” inside the complex structure
and visit pre-assigned areas for photo-survéy or other inspection
purposes. These developments have been accomplished and we could
shaow you fiimof the vehicle d0ing these things. We are
increasingly referring to these "smart” underwater systems as
robots, workhorses of the underwater.world much like the
industrial robots'of the manufacturing industries. . ]

Robot 1< systems for underwater applications are a .new and
emerging field of technical activity. There are many hxcxtxng
developments in this underwater robotics field, where tutally
aut onomous v»hi«leé are being desaned and devetloped to:

survey underwater pipelines

-~ inspect offshore drilling rigs ‘

- measure the topography of the underside of the polar ice
Cap

-~ photograph the deep ocean seafloor

-~ conduct bathymetric surveys in the deep ocean or in ite.

covsred wat
serve as an autonamous 1astrument platform tor acoustic
of other oceanic research )

e ve as test-beds for hydrodynamic research, such as
taminar flow vehicle gystems
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- military systems, including surveillance, weapon systems,
and early warning detection. u
. - . Lo L Y T L .
This list s not inclusive, but.provides Some insight into
the scope of applications already encompassed by the underwatgr

-~

robotic vehicle, N
S The areas for new research and technological advances for
underwater, robotic vehicles will most likely be: . .

- Applied artificial intel l igence and knowledge
engineering : ’

- Microelectronics/conputer hard and software systems

= Navigation, guidance and positibning

- Reliability ' .

~ Enérgy sources to power systems

- Cosmunications

- Vision systems for free swiunihq autonomous vehicles or i
platforms
There are other technologies where the field js alreééy ' .

mature and rich with applications. These includes

- Vehicle dynamics and control . . .

~ Data acquisition, processing and data base systems
r Materials - ' .

~ Manipulator systems, and other work systems

converging to form the basis for underwater robotie systems
development, both vehicles and non-mobile platforms. .

The fascination in the marine science and academic warld .
comes from placing 'intelliqénce: in a freely mobile and totally

- autonomous underwdter vehicle of platform. - This research is
developing a new field of study called “knowledge engineering®,
whichfzs simply the engineering application of the much talked
abaut field of artificial intelligence. The impact on ocean
scientific research is*already being felt. Thig field is one
that does lend itself to industrial and international

e cooperation. Cooperdtive research and development programs have
been established between universities, such as ours, and ma jor
U. S. carporations. ° Further, international cooperative effarts
are also underway, with the British, the French, and the Italians
‘being foremost in this reqgard. ' -

The major purpose for sharing these perspectives are two-
fold: o * ‘

@ To outline the fact that labnratory—developed prototype
underwater robots, which can do useful wOrk, are a demonstrated

reality, 'Y
® To indicate that basic engineering and advanced
technology research in underwater robotics, based in a

University environment, jg only in the early stages of
deevelopment. Most important ly, increased support is
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required before .we can close the "gap” ‘between the
theoretical concepts of artificial intelligence and the
practical application of knowledge engineering to
operational systems in indlistry, -government and defense.

The second issue, is critical, and deserves a little more
discussion. Artificidl intelligence has developed to the point
where industry and government can see the incredible impact of
its application to *real” world problems. We, in the university
laboratories, have demonstrated that exciting potentials do exist.
The, gap is financially induced. fThe body of knowledge is
;mmature, ‘undeveloped in the eyes of industry and the financial
investment community. Industry is excited by these:potentials,
but the needed research from their poipt of view is "too basic”.
Hence, the "stience” behind “"knowledge engxneerxng cannot yet
serve the practical needs of industry or the Navy. . Reséarch,
often cooperative between university laboratories and industry,
is required, It is my view that the federal research support is
the key to bridging this gap. The potential to industry and_the
defense estabMshment is incredible. I urge this committee to
foster such ideas by expanding the support to ‘ocean science and
technology and for obtaining that measure of excellence in
technology that has historically been the characteristic of this
Nation, In my view, it could give the U. S. an edge in science,
in economic and industrial development, and in our defense . '
posture. ) -

.

International Cooperation in the Marine Sciences

This subject has beén discussed, conpetently by others on
this panel. Therefore, I will speak only briefly on the topxc.

1 have been prxvxleqed to serve on several karine science
Panels, which visited countries like the People’s Republic of
China, the Republic of Indonesia, and others. These Pafflels were
‘components of official bi-lateral agreements between the U. S.
and these other countries. It is my view that these efforts are
critically important to the quality of our scientific research
programs world-wide, and to our foreign policy.

First, the almost universal application of the 200 mile offshore

jurisdictional arrangements, demands that we establish efferctive
workan arrangements with virtually all coastal nations. The
science of the oceans knows no such 200 mile limitations.

However, tO work in those waters requires effective relatxonsmpsv
between those countries and durs. In my view, there iS no better”
way than to work first scientist-to-scientist, with government-
to-government fol lowing, Because this fosters mutually shared
qoalq and ob)vctlvos.

Secondly, {rom my vlsxts and Qbservatxons. modest
Jdnvestments in the marine science programs of our sister coastal
nations can be offective tools of foreign policy. For example,
the Scirpce and - "Technology Agréement with the People’s Republic
of China has enabled us to have Chinese scientists in this
country for extended periods of time. First hand observations
sugyest that the interactions are wutually beneficial. For
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example,” one exchange scientist/engineer fraom the People’s
Republic of China has enabled-the National Bureau of Oceanography
in the People’s Republic of Chipa to expand their technological
base for a developing oil and .gas industry, which they believe is
critical to the future. The participants in the development of
those new activities are predominately U. S. corporations.

Hence, 'we too, benefit. In my view, such partnerships growing

out of science, is an excellent component of our foreignm pplicy.

Maintaining.the posture in our foreign policy, through scientific

- exchange, appears to me to be profoundly effective for both 1

ERIC,

Aruitoxt provided by Eic:

parties.

- My purpose in mentioning these ideas is simply to urge your
Subcommittee to integrate international marine scientific
research programs into foreign policy legislation, using A.I.D.,
bi-lateral agreaments, and the basic research support programs in

. the marine sciences available from NSF, ,NOAR, ONR and other

agencies.

Mr. Chairman, thank you for this opportunity to skare ideas
with you. « I would be pleased to answer any questions which you
or your colleagues might have.
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A Description of the o ‘ .

i and its Support Vessel

DSRV ALVIN
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A Brief History of the

ALVIR Program ‘ . -

L4

BRIEFS OF ALVIN HISTORY FROM m 1964 TD THE PRESENT........

1. ALVIN caam 3sioned at. Woods Holc on S Junc l%‘. .
2. June 1964 thru October 1964 - 77 dives in Woods Hole' H.rbor, )

- Buzzarde Bay and Vineyard Sound for shakedown, tnstfnq of o
subsersible and equipaent antt training of operators. Dives
proqresnvely deeper from 12 feat to &5 feet.  Three pilots
were trained to operate ALVIN during this period.

" 3. Extensive overhaul followed test and training period.
Tender, R/V LULU (original name DERVT-1), was built and sea

: trials conducted during the ALVIN overhaul period. ‘
) 4. LULY, with ALVIN aboard, towed to Port Cenaveral Flarida for
¢ ‘Heep trials and t“tinq May 196S. .

S. Deep trials in and around Port Canaveral Florida, New
Providence Islend Bahamsas and Permuda during period May 1965
Py thru Septesber 19435. 29 Uives were conducted including the
' unmanned, tethered drop to 7500 feet. Manned dives were con-
‘ ducted to 6000 faet. Many ajnor (and several u.lar) probless
S : .were corrected during this perind. .
6. September 1965 -~ return to Woods Hole abonrd LI.LU under tou)-
for overhaul.
7. .Early 1966 Air Force B-S2w collided over Spain losing &
H-bomb in the ﬂedxlerrmnn off Cartagena Spain. ALVIN was
called. Late January 1966 ALVIN with her support vans were
loaded into Air Force carqgo aircraft and #1own to Rota Spain.
8.. During ' next three amonths ALVIN searched the ocean floor off
of Cartagena for the lost H-boab operating $rom a Navy t5D.
Boad was locdted for the first time on March 15 1966 but eub-
sequently lost when attempting to attach lift lines. Bosh
. " slid down-slope to deeper water — search continued,
: 9. Bomb wan relocated on April 2 1966 by ALVIN and ¢inally re-’
! covered on April 7 1966, ALVIN returfied to Woaods Hole, in - .
the LSD, for overhaul. .
10, August 19564 ‘transi1t to Berauda & Arqus Island for inspection
work on the Artemis Range for the U.S5. Nevy - 9 dives.
+11. Transit to Bahamas, Tongue of the Dcm. late August to n&t .
. for the Navy on the AUTEC range and for NAVOCEAND — 29 dives.
. 127, Return ta Woods Hole October 1964 for overhaul of ALVIN and

-

Ly, ’ .
: 17. Return to the Bahamas i1n May 1947 for additional wort in
¢ TNI0 for NAVOCEAND and subseguent transit north sath geology

and tiiology dives on the Blote Plateau and off of Cape

! Charles. During agive #2020 on July & 1967, ALVIN was attacted
by a swordfish on the bottom at about 2000 feet. The €ish .
became toapped 10 AMVIN'S shin and wmas brought back to the ( .
sur face ntact. Arrived Woods Hole late. August 1967.

13, After brnef upleeg period. ALVIN/LULU returped to sea tar a
long series of dives south of New Enql‘nd in the Canyons and
alony the cunnnentdl slope for geologyy biclogy. thermal
atudies and sound measuresents. On di #209, in the
Hydrograpter "s Canyon area. a Navy F&F - &lrcraft was found,'
photogr apherd and sur veyed. It was later i1dentified as heing
lost overtnard from a carrier i1n 1944 (palot was saved). On .
mvn R203 September 4 19467, the mechanical arm wash lost

‘
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during a rough recovery. The ara was subsequenty found
. and recovered on dive 8234, October 15th, recmdttimed and
reinstalled. Damage was minidal.

15. Lnst dive 1967 on 24 October for USN/USL for ALVIN sound
seasurommnts. Cossenced overhaul.

16. April 1968 to Provincetomn MA for posl-ovorhaul check—outs

. and VIP indoctrination and orientation. Four additional
dives were made in and around Provtncetuun harbar to oburve
' subserged whales.

17. Recertification of submnbln and pi-lote in June 1968
follawed by short series of biology and geology dim south
of Martha's Vineyard on the continantal siope.

18. ﬁuoust 1948 transit to the Azords insfide- USS SPIERAL eaove
- Navy LSD. '

19. August 9 thru Septesber S 1968 12 dives for USNIUSL survey-
fng tops of sea mounts fOr pew Navy range.

20. Retwrn to Woods Hole' md-&ptm for short aeries to ’
evaluate navigation system for NAVOCEAND followed by another
short diology series south of Martha’s Vineyard.

21. Quring launch for dive A308 on 16 October 1968 ALVIN'S cradle
support cables failed and ALVIN slid i1nto the water and sank
to the bottos 1n 1535 meters of water. Only casyalties were

. ' brutses and a sprained ankle on the pslot. ALVIN stayed on
‘the bottom alwmost a full year until she was successfully
.'“:"‘i’*" by the DSV ALUMINAUT and R/V MIZAR on labor day
1969,
. 22. After o ysar-and-a—-halé overhaul ALV!N aade her first pont-
loss dive, 9309, on May 17 1971, fallowed by a series of 14
dives 1n Wbods Hole Harbor ‘and off of Provincetown to check

4 " and test the rebdilt subhmersihle.” Some VIP dives were aiso
made during thzs seriaes for NOAA, ONR, NAVSHIPS and SUBDEV
GRU ONE.

23. Mid June 1971 a bzology seriee was commenced during nhh:h a
© permanent bottos station was established on the continental
‘ . slope south of Martha's Vineyvard. The station has been
. regularily re-visited at least onte each year since.

24. July 1971 long series of dives in the Gulf of Meine for )
geology and physical oceanography followed by return to the
Woods Hole area for biology on the newly established bottom
station. Dr. Ruth Turner waes ALVEN'G first fesale scientist
an.dive #7245 on August 13 1971,

2%. Second seri1e% 1n the Gulé of Maine wn,‘ly Septewmber for ARPA
and ONR geol ogy navigation. -

26. Late September 1 transit to Florida for a series of ‘

- gealogy dives {n the Straits of Florsda for NORA and ONR.
On dive #3464 ALVIN was attacked and hit by a large blue
marlin while on the bottom off of Brand Bahasa I1sland.
.The fi1sh did some damage to the undnrnter lights and sail
and much damage to himsel §,

‘27. Return to the Tongue of the Ocean 1in early Novewber 1971 to
wort for ARPA and the AUTEC range. This geries continued
unti1l 9 December when transit bact to Woods Hole was made.

8. Overhaul until early -May 1972 followed by twn dives for traa
and test and 10 dives testing new rock drill in deep water.

J9. Hioloqgy on the bhottom station early June 1972, “

s /
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Hudsan Canyon geology & biology svies la(e June 1972 for
NOAA followed Dy return to the Gulé of Maine in July. This
series was for geology and to .test the naw ALVIN navigatzon

systea recently perfected.  ALVINs northern—sost dive was -

#4228 on 23 July at 43-a2N. . .

Return to Woods Hole late July for a Short upkeep period.
Bottom station for biology aid-August to deploy new -
experinents and recover sose placed previcusly followed by
ah additional dive series in the Bulf of Maine for further
testing of the new navigation system.

Septesber & Octobar 1972 ~ geoldgy in the Mudson Canyon and
bioclogy at the persanent. bottos’ station, continental shel#
and slope. oL

October 1972 - navigation experiments with the new ALNAV-

- syatem, and tests with the rock drill.

41.

2.

Spring 1973. A new titaniue pressure hull and,variable

ballast systewm were installed .in ALVIN. Mull wes furnished
by the Navy and the ballast system built by NSKRDC -
Annapolis. ’ ' .

ALVIN made 5 simulated dives to 12,000 feet in the NSRDC
test tank - three unsanned and two with three persons
aboard. Yhe final 12,000 foot dive in the tank officially
certifiad ALVIN as a 12,000 foot submersible. .
Balance of 1973 - tests with new pressure hull ‘and systems,
rock drill & rock hasmer tests, training and orientation -
dives. . ’ ©t .

Egrly 1974 work far AUTEC in the TOTO ranges. Biology and
and ‘the establisheent of new deep aaian battom stations.
February ‘thra May 1974 training-di for FAMOUS scientists
including 8000 and 10,000 foot tekt dives. ‘

- Susmer 1974 - FAMOUS dives on the Mid” Atlantic Ridge and

NUSC ‘wori on the Azores Range.

e N

August 1974 - dives on seven north Atlantic selsounts en—- ' -« -

route back to Woods MHole.

. slope aouth of Cape Cod. :

-
se

44,

45.
45,

37.
48.

a9,

Fall 1974 ~ NOA® dives on bottom station & :mﬂ?wtaj

October 1974 thru March 1978 - axtensive overhau

April & May 1975 many biology dives t oughout the Bahasas,
Qeology around Grand Bahama Island and work for NUSC AUTEC. .
Blate plateau biology dives enroute back to Woads Hole.

June thru Septeeber 1975 - slope and shelf Siology and
qeoquy. NOARA radioact:ve waste dump survey. and consider~
able biology at the permanent bottosm station. Ewntabdl i sh-

ment of & new deep 12,000 foot station south,of Cape Cod.

October thru Decesber 1976 — upkeep for the submersible.
January & February 1976 - check-out, training and certifica-~
tion dives out of Guantanaso Bay Cuba and NSF geflogy in
the Cayman Trough south of the Caysan Islands. . ALVIN cert-
1fication for 4000 met max dive depth, : ’ .
March & April ‘1976 - inspection. search and survey work for
NAVFAC. NADC and TRACOR in the St. Croix .ares. Geology
slona the continental marqih and outer Bahamas. Inspection
and selvage work for NUSC, NADC & NAVELEX 1n the TOTO area.
Return fo Woods Hole, for shart ‘uphkesp period. N .

fiol on the continental shelf, siope and the canvons

’
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south of Cape Cod during June and July 1976.-
During August 1976, the.radio active waste (RADWASTE) site

- off of New Jersey was again surveyed and i1nspected and

severdl waste drumss recovered. . <
eturn to Woods Hole for short overbaul. :
Transi1t south December 1976 for inspection and survey wori
for NUSC -MBUTEC and biology throughout the Bahamas.

Transit to Panams and Canal passage (for the Mrlu tioe) and
geolagy work in the Galapagos Rift Februar P‘c& March 1977,
During the Galapagos dives Cand the East ific Rise divew
which will follow) one of the major discoveries was an .
abhundance of warm water aniaal life on and in the imeediate
proximity of the warim water vents. Since no l1ight can pen-
etrate through the deep waters, the scientists concluded

the animal cheaistry is based on "chemonynthesis®. .

Return thru the Canal for second series in the Cayman Trough
(continuation of geology investigations). Puring this series
the Nicaraguan earthquake occured and was plainly felt by )
ALVIN while submerged. April 1977. A
Return to the Bahamas and TOTO late &)ril 1977 for qeoloqy 3
biology. Return to Woods Hole late May.

June throu*l Septeaber 1977 - exténsive biology at the botton
stations ope, shelf and canyons, south of New Ergland.
October 1977 through April 1978 — major overhaul for ALV!N
and LILU. Niw titanium frase was installed in ALVIN. -
May & early J 1978 recertification and geological work
along the uﬁnit st. Balance of June contintatiaon of -
of the radiofictive waske investigations at the du-p site off
af New Jersey including waste drum recovery. -~ .
July "& ‘Augdst 1978 - second trip to the -xq-ﬁtlmhc ridge
for a continuation of "Plate Tectonic geology on the plate
spreading centers.

September 1978 biolgoy off the Nefe England coast.

In early October ALVIN & EULU returned to the Bah s and
conducted aany biology & geology dives throughautl the area.
Early January 1979 tranhsit to Pgnama followed by three
ticlogy and geology cruises to the Gal apagos.

April & May 1979.- first gesology trip to the East Pacific
Rise 21 deqgrees north off of '‘the Mexican west coast

.durihg tch- many hot water vents (350 -deg. C) were

dxsc.vgred'. ‘ C T
June through Septembher 1979 - oany biology. geology, physical

. oceanography and cheaistry cru:m around the San Diego --~

&7,

&8,

&9.

San Clemente area.

Remainder of 1979 transit south nlonq the centeral Aaerican
cdast with geology, hiology and chesistry dive series at
the Tamayo Fracture zone and returo to the East Pacifac Rise
at 2t deqreps Nor-th @ followed by the fifth cruise to. the
Gal apagos.

In early January 198, ALVIN and LULU ‘returned to the Gala~
pagos rift for the sixth time primarily for geglogy 1Nves—
tigations. ALVIN s 1000th dive tool place during this
crulse., - )

February 1980 - r:.msl trfansit «nd return to Woods Hole for
nvwhaul:

A . . |
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o 70. May 1981 - recertification for ALVIN and pilots. . ' -

71. June & part of dJuly 1980 ~ raturn to the Mid-Atlantic Ridge
and the Kane and Oceancgrapher s Fracture Iones for ex-—
. : tensive qeology. Return to Woods Hole. .
w 72 July through aid-October geology and biology on the bottom
stations, continental slope and shelf for NEF and USES.
73. Mid-Octaber through the belance of 1980 transit south diving
, along' the East Coast, Bahamas, TOTO and St. Croix areas.
' Geolagy and bivlogy for NSF and ¢ilming for the BBC.
- 74, Janyary & Fnhrwy '1981 axtensive work in thc Bt. Crotx nrn.

75. Reaturn to lbods—iblc Md-Fnbnury ﬂr ovarhaul mtil June

1981. !
. oY 78, July 1983 ~ a(tcr mnrh.ul and recertification, Moloov and '
e _geology ‘dives far BLM in the cmvanl south and cest of Cape

- - 77, Lata July transit to Panana, Canal trmnt and qnolm:al
. - " trip to the Salapagos area.
~  '78. September through D-cnbcr 1981 diology wtn in tha Panama
» .Basin, geochemical investigations at the EPR 21 degreds
) . north and a biology cruise to thg “hot vent area.
: 79. Early J.nuary 1982 cruiseto the'Guaymas Basin and mthor
: geology trip to the hot vent area at 21 degrews north.
80. Mid-February 19682 transit north to the San Diwgo area.
81. Many short cruises out of San Diego during the ressainder
of February and until early April for bioclogy and chemistry
followed by transit back south to the EPR 21 north area.
“ . 82. Balance of April through May, cruises out of Hwxtcan ports
e e to the EPR hot vents for Molaqy and chemsistry, Walter :
. Cronkite mede dive #1211 to the hot vants during this period. .
83, Return to the Panama Basin for bioldgy in June 1982.
N 84. Late June through July 1982, . Canal passage and long transit:
- to the Mid Atlantic Ridge TAH area for biology.
85. August & Septeaher 1992 transit bhack to Woods Hole Gollonsd
, - by cruises to the continmtal slaope and shelf south of Cape
. Cod for biology, geology and corrpsion studies.
B86. Rematnder of 1982 ~ transit south to the Florida Straits
* for geology followed by biology ih the Northwest and North- .
- .ad'st Prgvidence Channels and transit to St. Croix. A series
of enqineering dives for WHOI and finally geelogical survey -
t . of the slope south of Puerto tho for the lUniversity of

FPuerto Rico.
87. Mid December 1982 ~ transit back to WNoods Hole for overhaul
88. From the December arrival until June 1983 a sajor: ALVIN over-
. haul took place at Woods Molew. During the same time, .work .
on the Research Vessel ATLANTIS 11 continued, preparing her
for her new role as sother ship and tender for ALVIN: These
extensive modifications were conducted during ATLANTIS fI's
regquler "mid-life refit®. ALVIN's major sodifications were
structural provisions teo provide a single-point 1ist, The
A-I1 newly installed A-Frame will be used to 1ift ALVIN
into and out of the water from the single attachment point.
© 89, During late .June 1983 ALVIN conducted trim and test dives

-
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out o Woods HOle and was. recertifed on June 2€ to 4000 - N
asters by the Navy. LI.LU waw upad as tender for thc-a "
di ves. B :
s, 90. July and August xm. ALVIN & LU cmductud saveral short , ‘e
o criffees aut af Woode Hole for corromian experteents, filaing

for Japanese TV, and bioliQgy. Sponsors were NSF, KAPL, NHOY
and the Joint Agreement. . )

: 9. Balance of 1983 final prtp.r.tim'.ﬂr the ALVIN/ATLANTIS 11 L
o aerger, twnm.noih-rwtmtpmtmqmnn -,

war e moved abour:l All, Nodtﬂ:attcnl to th. y nble were

and othnr support‘ quar co.pl.tcd. .
92. Jhnuary & earl February 1984 final tnttnq :
support gear | ‘uding a nuober of ‘sisilated ALVIN launches -, .
. and recovgr &n ind a test tank. Final wea preparations. -
= 93, Transit to ton 8.C. gurly February. Following harbor L
tests with the A—Fra- (Iorluding firet actual ALVI DV ’
launch & reco } geglagy cruise to the Blake Platesu

. commenced., ale,r water rétoveries were sade at’ .
proving the A-fr téh wil]l work under other than -tdeal. P
conditions, - ‘

94. Balance of Febdbr Y & short cruise for geology in the Florida
Straits off of and . Bahasa lsland and sose work for NUSC
o AUTEC in the T ‘of the Oceap. Transit te Tampa Florida.
95. SBeology/biology kruise out of Tempa on the West Florida /
+ Escarpment in t Bulf of Mexico during which a series of P
bottge cold water vents werg found. This ther safor
discovery — no- te were expected in this area. . .

Transit t and Canal passage sid March 1984,
96. Biology 192 o the Panasa Basin late Merch & early Apral
for olegiats. This was a cmunuq;ton of Rasin- .
' studies ¢ ed sariier. )
", 97. Jransit north to Acagulco lbsu:p to cﬂmqe scientists and 4 -

'load gear ‘for the next geology cruise to the EPR hot vents
md April. During thies cruise ANSBUS discovered a new vent
field-to the south of the Hive areas., AVIN & AlLI vtmt.d .
the new vents.

8. Second EPR vent trip ‘commenced -td May 1984 with WMOI
biologiruts aboard. Return to ‘hnz.nﬂlo Mexico for the next
group of Washington niversity and WHOI scientiste and prep-
arations for the next cruise to @ group of sea-eomunts in
the same EPR aroa. This cruise commenced on 29 May 1984, ’ . -~

-
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-~ kind, 1 am also the chairman of the board of governors of Joint

5 ] B " " . ,--ib
: ) % '. ""
Mr. Stuops. Thdnk you, Dr. Corell. ' :
Let me apologize to the panel. Precision, | is more a char-

acteristic of your profession than of ours.. 1| was summoned by

- higher powers, but we will make up for it in the questibning.

man Pritchard, would you like to greet the gentleman
from Washington? ° S :
-Mr. PrircHARD. Thank yon. - ‘
Mr. Chairman, it is nice to know that somebody from .our com-

mittee gets to the Sgea!(er's office. I co tulate you for at least -

being called. I haven't been called to the Speaker’s office for a long _

time.

Mr. Srupps. How much is it worth to you? [Laughter.]

Ny e g e i o e
cently joined the facu In i . He is-
dean o*othe college of ocean and.fisheries sciences and, coming
from my district, it is a particular pleasure for me to welcome you,

Dr."Heath.
Dr. ﬁmrﬂ. Thank you, Mr. Pritchard.
Mr. Sruops. Dr. Heath. .

STATEMENT OF DR. G. ROSS HEATH, DEAN, COLLEGE OF OCEAN
AND FISHERY SCIENCES, UNIVERSITY OF WASHINGTON, SEAT-

-

L TLEWA |

Dr. HratH. Thank you, Mr. Chairman. S .

In addition to being dean of the college of ocean and fishery sci-
ences at the Universityoprslﬂnﬁton, which is one of the two
oldest and currently is the largest U.S. educational program of its

Oceanographic Institutions, Inc. which Dr. Baker has just de-
scribed. Finally, I will shortly take over the dlalmmn:lnn; of -the
National Academy of Séiences’ Board of Ocean Science
This Board provides, and is able to provide, scientific advice to a
number of Federal agencies. .

My personal scientific expertise is in the marine geochemistry of

deep seg sediments. Some of my recent research has been con- -

cerned wifh deep sea manganese nodules and with the assessment
of the environmental and scientific feasibility of subseabed disposal
of high-level radioactive wastes. " .

lI.sg‘rpreciate the opportunity to address the gtestions you have
raised. It is clear that wé are entering a new era of marine re-
search. The availability of oceanographic satellites, which have

-

?een st:)ggorted by NASA, NOAA., and the Navy, will lead to our .
i

rst gl ‘} viéw of the ocean. Such a view is indispensable if we
are to understand, for example, the physics of the ocean and pre-
dict its influence on climaté and on man’s carbon dioxide experi-

ment.
A global view also will give us a picture of the yield of the ocean-

ic crop of phytoplankton, the microscopic plants that support most ,

higher forms of life in the ocean. Such a picture is one of the cru-
cial inputs to scientifically sound fisheries management.

In my own area of research, we are beginning tq.decipher the
way in which both the natural and artificial chemicals that enter
the ocean interact with plants, animals, suspended particles, and

43
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the oceanic circulation. belore they are buried beneath the sea .
floor. Such knowledge holds clues to the fate of pollutants, to the
reconstryction of past climates, and to the ultimate carrying capac-
- ity of the oceans. ) ‘ . - .

Our ability to meet the challenge of the next decade and beyond
is open to question at the moment, however. Dr. Baker has pointed
to our inagequate and decaying infrastructure. I support his con- .
clusions. We have been living off the capital investments of the
1960’s for too long. . L -

Both mission and résearch oriented ‘agencies of the Federal Gov-
ernment draw on the intellectual pool that is found in our great

.universities. These agencies must provide the infrastructure to
keep the -pool from drying up. ' S

- In the past,. there has been a tendency to avoid such commit-
ments because, for example, a single piece of efjuipment or a specif-
ic student fellowship is not uniquely .associated with some short-

term mission need. Such a perspective can only lead to dissster in =

the long term. The antiquity of our buildings and our research
equipment, both at sea and ashore, bear witness to the sacrifice of
lor;g-term vision for short-term-expediency. - '

hat is the cure? The simplest would be the Em\fisién of block -

funding to ocean phic institutions to rebuild the infrastructures
described by Dr. Baker and to prepare for the future. Because sca-
demic insﬁ{utio‘ns have corporate memories and visions that are
long, in a political context, such institutions can allocate tesources
to ensure the future health of oceanogra}ahy in a rational way. The
two decades after the war, when block funding provided a founda-
tion for the oceanographic research ‘establishment that still leads
H:gdyorld, provide evidence of the soundness of such a mode of
’ ing. : )
Unhappily, virtually every component of the Federal establish-
ment now, acts, or is com‘pelled to act, as though it were able to
manage long-term scientific planning better than the institutions
whoseTuture depends on such planning. This situation will be diffi-
cult to correct, but support for the infrastructure as described by
Dr. Baker and for broad, long-term research programs, such as
studies of ocean climate, of chemical and biochemical reactio
the oceans, of the coastal regions where land and sea interact, of
the factors that control the survival of juvenile fish and their grey,
of the mid-ocean hot springs that are forining mineral its
today, and of the geologic processes that form the
ocean basins which contain so much of our petroleum deposits will
do much to ensure that the potential advances of the rest of the
century do, in fact, become reality. v -
Finally, we must appreciate and take advantage of the differ-
ences between Federal and university oceanographic laboratories.
The Federal laboratories have the ability to mount and sustain
very extensive and long-term observational programs. Such pro-

.grams are difficult to sustain in the university setting, yet are cru-- ‘

cial to.studies of climate and- fisheries, for example. proper
preservation of good data in a readily' accessible form: also is a task
that only an organization like NOAA can undertake. ° _
Academic institutions, on the other hand, have a continuous
supply of bright, young intellects in the form of graduate students

-
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 and postdoctoral researchers who interact with-experfenced faculty

to produce most. of the new ideas abgut the ocean. experiments

that test these ideas rarenlgelast more than a decade, yet form the

basis for our long-term understanding, care, and exploitation of the
oceans. . : :

- The complementary roles of Federal and .university laboratories

. must be recognized and maintained. If eithes falls into disarray, we -

cam ll:ave a healthy program of marine iesearch in this country. ‘

you. ‘ , )

(Statement of Dr. Heath follows:] : 5

SummoiDuG.RossHum.Duu,CoumsorchmmanvSam
- o Universrrmor WasHivgyoN .

Mr.-Chairman, | am G. Ross Heath, Professor of and Dean of the
Coilege of Ocean and Sciences at the WUniversi %omrm in Sesttle.
-~ At present, | am also the n of the Board of -
graphic Institutions, ted, an association of US. “blue water” }
gteanographic institutions. , I will § take over the chairmanship of
- Natiohal Academy of Sciences’ Board of Ocesn and Policy. My scientific ex-
' pértiseisinuwmrinemhémistryofdaep-_emsedimm&me- my recent re-
search has been ¢oncerned with deepsea nodules, and with an ativess-
ment of the environmental and scientific y of subseabed disposal of high-
le\;el nuclear w&‘nfe& C the ., .
a iate opportunity to address questions you have raised; questions
that wcmmnndmefwtgemmdmdulthclurﬁntwemm a
new era of marine research. The availability of oceanographic satellites will to
our first global view of the ocean. Such a view is indispensable if we are to under-
mnd.forenmple.themﬁﬂnmnmwminﬂmmdimtemd
oi';emmofﬂle M?‘uo{mwp:-ﬁk _N_M'mﬂ& o
the yi ocean ' ton i ‘
most hi rfonmoflifec‘ppt.beomn.m:pm hmdtgnmmhlinm
-~ lt'm"& ofrreaeemh, be;mnhw decipher the which both
n'my own ares we are begi te deci way in
the natural and artificial chemicals that enter the ocean interact with . i
mals.suspendedg-rticlu._and the ocesn circulation before they are buried beneath
the sea floor. Suc knowledgeholdsclummﬂwfaﬁeof_pollumnh,tothem-
tion of past climates, and to the bearing capacity of the oceans.
Our ability to meet the chal the next decade and is open to ques-
tion at the moment, however. Dr. has pointed to cur i and decaying
" infrastructure. I sy his conclusions. We have been living off the capital inveat-
ments of the 1960's ortoolmg.Bot.hmmmdmmhormwdm‘dﬂw
federnl government draw on the intellectual pool that is found in our great universi-
ties. These agencies must provide the infrastructure that keeps the pool from drying
up.lnthepast.therehasbeennmmencytoawumchmminnmhbmuqe,for‘o
example, a single piece of equipment or & specific student fellowship is not uniquely
~ associated with some short-term mission need. Such a perspéctive can only lead to

{, short-term expedienc,ﬁe S ;

What is the cure? simplest would be the provision of block funding to oceano-
graphic institutions to rebuild the infrastructures described by Dr. Baker and to
prépare for the filre. Because academic institutions have torporate memories and
visions that are long, in a political context, such institutions are able to allocate re-
sources to ensure the future health of-oces: phy in a rational way. The two dec-
ades after the war, when block funding &o‘m a foundation for the oceanographic
oF sach. a mode pf Tending. Unhabpaly. vitusii eommyde evidence of the soundness

- of such a m unding. ily, ually every component es-
tablishment now scts as ?m able to manage m-term scientific plan-
ning better than the institutions whose future depends on planning. This situa-
tion will be difficult to correct, but support for the infrastructure as described by
Dr. Baker, and for broad, long-term research programs, such as studies of ocean cli-
mate; of chemical and biochemical reactions in the oceans, of the coestal regions
where land and sea interact, of the factors that contro! the survival of juvenile fish
and their prey, of the mid-ocean hot springs, and of the geologic processes that form
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the edges of the ocean basins would do much to énsure that the potential advances
of the rest of the cenfuxy do, in fact, become reality. « .

Finally, we must appreciate and take advantage of the differences between feder-
al and university oceanographic laboratories. The federal laboratories have the abil-
ity to mount and sustain very extensive and long-term observational .

Such programs are difficult to sustain in a university setting, yet are crucial to stud-
tes of climate and fisheries, for example. The proper preservation of dats in a
) readily accessible form also is a task thal only an organization like NOAA can un-

dertake. Academic institutions, on the other hand, have a continuous supply of

bright young intellects, in the form of graduate students and research-
ers, who interact with experienced faculty to most pf the new idess about
‘the oceans. The experiments that test. these i farely last more than a decade,

yet form the basis for our long-term understanding, care, and exploitation of the,

. The complemen .roles of federnl and university laboratories must be recog-
nized and maintained. If either fallp into disarray, we cannot have a healthy pro-
gram of marine research in this country.
_Mr. Srupps. Thank you very much, Dr. Heath.
Dr. Ross. . oo

STATEMENT OF DR. DAVID A. ROSS, DIRECTOR, MARINE POLICY
« . AND OCEAN MANAGEMENT PROGRAM, WO0ODS HOLE OCEANO-
) GRAPHIC INSTITUTION - - o
Dr. Ross. Thank you, Mr. Chairman. I appreciate the opportunity
to participate in this discugsion. The other speakers have focused
on the many exciting marine scientific programs being proposed
for the coming years. However, there will be problems in achieving
‘these programs, including funding, facilities, the training of young
scientists, et cetera, but especially important, in my opinion, will .
be the new Law of the Sea regime for marine scientific research.
Problems, however, sometimes can“be opportunities. This, I be-
lieve, can be the case with the Law of the Sea.problems for marine
scientific research. ) ' .
I would like to concentrate my comments on this point. My writ-
ten testimony details more specific aséecf.s. : " _
The application of the Law of the Sea Treaty would result in ap-
proximately 42 percent of the ocean coming under coastal State ju-
risdiction. This has led many of the world’s coastal countries, and’
there are over 100 of them, to focus in¢reased and new attention on
their marine and coastal environment, in particular, on their ex-
clusive economic zones [EEZ]. -
However, most developing countries have little or no marine sci-
ence and technology capabilities with which to undértake the nec-
o essary studies toVYcapitalize on, even to explore, the potential of
their new territories, whereas the United States has perhaps a sur-
plus of such skills. This enclosure of the coastal ocean comes at a
tin® when major studies such as climate, global ocean circulation,
- and new technological applications such as satellites, that we have
heard about today, can lead to innovative ocean use. These studies
and others will require access to all EEZ’s, an area that, among’
other things, includes essentially all upwelling’ zones, most subduc-
tion regions, and most real or potential marine resources.
If should be stressed that EEZ's encompass that part of the ocean
.which often has the most variability, receives most of the erosion
" and waste products from land, as well as being the most used and
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. abhused part of the ocean. To exclude this region from active re- -
] #earch would narrow our effegtiveness in ocean science. :
Said another way, 'the.success of U.S. and international marine
. research will depend on continued access to foreign waters. This
? will require developing cooperative programs with scientists or in-
stitutions in these foreign countries. : . ,
A simple or single p m may not be sufficient to ensure con-
tinuing access for all U.S. research vessels. Longer, more continu-
ing relationships may often bé necessary: . .
e Law of the Sea scenario has clearly created a challenge to
: ,ocean;gphem Controls and regulations for marine science in for-
eign s are many and complex. Access will require detailed, -
.sometimes written negotiations, permission, data exchange, possi-
ble training and assistance efforts. But espemallly required will be
close cooperation with the foreign country in all phases of the re-
search activity. BRI - .
The challenge is in developing and maintaining successful and
viable foreign programs without sacrificing or wasting excessive
amounts of time and resources of the U.S. marine scientific com-
- munity. Meeting this challenge will often requite skills and infra-
structure not presently available to most marine scientists.
Despite the .obvi need “for increased cooperative efforts in
marine science wi ign countries, there exists no central point
in the United States that ean represent the spedtrum of US.
marine activities and interests. I feel that the United States and its .
marine scientists, and I include those from government, industry,
and from academia, can benefit from the establishment of foreign
EEZ's as well as offer assistance to these countries. The US.
“marine community has developed extensive expertise in coastal
management—NOAA’s Coastal Zone Management Program—in -
marine resource development—National Marine Fisheries, Sea .
Grant, industry—and in basic marine sgienoe and marine policy
studies-—academia. . ' : A
The question, then, is are we efficiently and successfully making
our skills and resources available for foreign cooperative opportuni-

ties?
The premise of my pro is that we could and should be doing
better, and to do so would lead to inc scientific research op--

» .portunities and other benefits to the U.S. marine community and,
indirectly, to our Nation. This is not to criticize the several excel-
lent cooperative programs in gxistence, but, rather, to suggest thst
there are many more opportunities and they are being missed.

The basic thrust, then, of my presentation, is to suggest the es-

~ tablishment of an Office for International Marine Science Coopera-

tion #hat would be a focal point for foreign contacts seeking to de-

velof cooperative p: with the U.S. marine scientific commu-

° nity and vice versa. The office would assist, where appropriate, in

the developmeht of such programs by involving appropriate U.S.
.individuals and organizations. =+ . (O '

Some specific tasks of such an office could include, first, to serve

as the contact point in the United States for foreign scientists or

organizations interested in developing such programs; second, to

search for opportunities within the United tes and in foreign

countries and to distribute this information to U.S. participants—

*
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this aspect in itself would perhaps pay for the office. Third, to
termine interest of specific U.S. marine scientists, engineers, ad-
ministrators, both in government, academia, and industry, in work-
ing with foreign countries and to help match such with fdreign in-
terests; fourth, to maintain an up-to-date collection of rules and
regulations of foreign countries for ,marme scientific research in
their waters.

This latter item could be a very xmpommt task, espectally lf as
antieipated, countries vary in their interpretation of the§.aw of the
Sea.Treaty. I anticipate that a collection of operating rules may be
critical in dealing with cértain countries rials, of course,
would be made available. to other institutions.

'« Fifth, to follow up on success of failure of foreign programs and

develop a data base of key contacts, style et cetera, of marine sci- -

~ ence activity in specific foreign countries. -

In conclusion, Mr. Chairman and committee members, it 'is my

opinion that the establishment of an Office of International Marine

Science Cooperation will make U.S. marine scientists better aware
of the opportunities and benefits of working in foreign waters as
well as improving such opportunities. It would also allow the suc-

" cessful implementation of many of the programs that we have

Q

heard about today and would help gain access to foreign watérs. In
addition, such an office could lead to increased funding opportuni-
ties for U.S. marine scientists as well as commemal opportumtles
for U.S. industries.

Finally, 'such an actxon by the United States will emphasize the o

wxllmgness of this country to continue as a leader in international
marine activities. .
Thank you for the opportunity to present this idea to you.
[Statement of Dr. Ross follows:]
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Mr. Chaimaes, Mewbars of the Comittes. My nase is Dr. Devid 4. Ross. I

. ‘ b ‘ .

a8 & Senfior Scfentist.in the Geology & Ceophysics Departaent of the Woode fole

Oceanographic lutttut?u. At t.h'u Inscfcuttion I .1-.0 bold che positions of

mm:or, Marind Policy & Ocean llnq-uc anr ud thdl.utor, Sea CGrant

‘Progru. I appreciste the opportmity to urttupcu h,:hu pansl

- discussion. The other Mrg uu Rave focuuod on my of the exciting

" marine sciestific progn- being propo“d for coming years. I will

PR

. concentrste on a specific recommsndatios that cen .M!ientiy hpton 0.8.
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oeuoognphte capabilicies. In dotng ir"l vill also coament on some foreign
rasearch programs I have bm {iavolved with and how hdnnl (Mtq could be
bc:ur coonuutod to {sprove U.S. marine ru.qreh penthutuu.

The lpoctuc recommendation iy that tb 8.8. umun an ofﬂu to
promote and dcnlop tntel’ut&‘ll urin- octu;ttuc eoop.rnuon. m hole
Premise.of my commeats 1s that the Lew of the Ses Tresty, regardless of | L
whether {t 1 nltmnly ratified or sot,’ uu bdring sppraximately 42 per cent
of the ocean under marine .aeu;cutc coatrol by varioms nations. ' 0.5, martas
sclentists will (aod slresdy ave) experiencieg difficuleten {a working {n such
foreign waters. If such difftculties continue and are not emslioraced, there

will be jroblems in fmplementing many of the prograns you will hear about

" today. ' : R

e

-

; .-~ BEST COPY-AVAILABLE



L)

"1 submit _thet tha Law of .the Sés Tresty hn the duclaration of & U.8.

- Bxclusive komu Zone oﬂ.r ﬂn begimning o! an miuu sew ors {n

~t

‘.

ocuno.uw To mtuun !dly on this opportunicy will muh the
collectiva afforcs of gcnr-nt, tmzty aod acedemia. The benefits for

. neh s eon.hnuo- would far md the n‘ut funds mdod :o {nitiate aw
o:!tu for International Marinoe Scxm Coqp.nuu.
MoxdiomD
" The past fev yesrs have seen tonsiderable changes in hov Che mua 1
vined by (onm ‘coumtries and this, in turn, —y wall tnﬁaﬂa -c!l of the
fuzm style uﬂ dtmuon of U.8,. marine -cuuuu: mmmh’, fmtn s :
vaters. The two prnetpal factors b.uad thase clna.u bave beels the Law of

» zho Ses (LOS) 'rru:y nnd advasces iu marins sctnee ntl techuology, msinly by

;0 8. scientists nd engioeers. In tha case of the latter, the fncressed
knowledge and potential for ocean use, c:plotnuoa ud -odtncnttou could
result ia sany economic benefics for s eouul cooatry. Ihis ocean "promiss”
has been especially attractive to denloptns coastal comtriu who see pnjor
econoalc potancnl in their new parine territories. muuzm of the ws
'rruzy can mlc in spproxicstely 42 pct:cu of the ccun coming under
coastal state jurisdiction. The ce-biuuon n! these two factors hes led many
of ‘the world's coastal coustries ‘zo. focus facteased or new nuqc.ton on their
"aariae and coastal enviromment. Nowaver, it is also .amt‘nnt that most
developing cowntries have little or no marine .enm; and zmh‘y:
capabilicies vich which to undertake the secessary studies to capitalize o or
even to anlenl the potamutial of thair new territories, wheress the U.S. has -

. perhaps a surplus of such skills. To addrass this isswe, the Ses Grant

¢
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Iaternationsl Progras vas pm'oui weveral years ago. It was designed to
‘develop joint projscts nch fonm countries :o aasist thes in their nmmc
dcnlopunt &:buquut budget cuts Iun .uuutod !eutn for tbis
fonovative gad much needed dffort. - ,
The dtdession of the problems and opportunicies for some cosstal foreign
coustries can be immense. Consider, for example, Porm.ll wiiich with its new -
ERZ Jtuluﬂq som for 1ts o!fihon islands) {s now about one part land and
ututm Parts water; other ries have aven more {mpressive nétos.
Costgoi by coastal stat ver. their EXZs (uelnuu jmuuem over
- marice lcicacc) 15 a reality rmnlhu of whethar the 108 Traaty s ¢
' eventuslly adopled or wot, since -o-s countries have already estabdblished EEXs
. #nd have or are mnmri;g lqhi-c'u- that covers and/or coatrols most ocean
uu: in this sone. “This enclosure of the cosstal ocean Comes at a time wheo
the 6.8. sarine utcnu commupity !te“ a decresse in chd nnhr of
ocssngoing ships aloeg with other budget constraincs. m. it fs ale0o a -
time m- ma jor cnﬂu. such as in atr-'m nurncclou {1.e., climate and
‘glml ocsen circulation) and new tachnological muea_tuu ud: ‘a8
satellites, could lnd to invavative ocean ues. 'hnn etudfes and othere will
_ ro;uar- sccess to all KEZs, an aresa that, among other things, ;nc_udu
- essentially all apwalling soses, most ocidwttu regicas, sost re'al or ’
potential marine rgoncn and, of course, all contisental mergins. It should ’
bcumnd thc!!:oucmu that part of :hcocmmaefmbum
. cost nn-buuy. receiias most of ths cmxa snd waste products from land,
as well as befing thn most used and ahn‘ part of the ocean. To sxclude this
region frc- aeun ressarch would narrov aur effectiveneds in ocesn sclence

studies.- .
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B It should be -plgui:ﬁ that -’ny mtc m m global or veglionsi
in cature cnd_cmo_t‘ be fully undarstood W:Mh ia just ons part of :u
ocean. For any U.S. scientist to propose and conduct efficiest and lflct;ttﬂ
studies 1n & foreign EEX will require coopsrationuith sciestists and .
scientific iastitutions fros the foreigs mation. &Lplﬁ-ua will have
to be structured so as to delp to deftos the problems, develop asd upl-m
the methods of obsarvation, exchange isformatios, snd publish the results.

Simply said, the s | of U.S, intermat . mart b will on
' conti 8 to ! watet is wi ire 1 . .
cooperative with 'scientiste or institutions in these fore

;

' coustries. A simple or single program may sot.be sufficient to ensure
‘mumiq sccesa for .u-'u..s. research vessele, Longar, more contiouing’
relationships ny‘ot:n be mry. o
This scensrio has crested a challenge for ocesmographers. Contcols aad’
* - regulations for marine science in foreign EEXg sre -ny and complix (ses
atcached paper by Boss and m. 1962 for detsils). They require detailed
negotistions, persissivn, dsta euchange, possible training gnd asststance
effores, ‘but eopecially requifed is tlose cooperatica with the foreign country
{s all phases of fhe rasaarch sctivity. Tha chelleoge is in 'developing and
mafacaining oycccssful and viable foreign programs without sscrificing
excessiys not;-t' of time and rescurces of the U.S. warine scientific
community. hqtll-‘ this challenge will often require skflls and
infrn:mc:u.u not ;wuontl.y ;nihblc to most sarine scientists.
Déspite the obvious need Yor increased comnt{v; efforts {in marine
science withk foveign countries, there exists no centrsl poilnt- iy the U.S, that
can i‘owemt' the spe‘ct’ruu of .U;S. marioe ncti.vithl and intexests. 8;“'“1.'

govermmental agevcies heve incemumd sarice nﬂun officas (NOAA, NSF,

’ éESTmﬁY:ﬁAMBlF 52”
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and the State Department, for exsmple) and several inscitutions maintain .

(™

active -ioternationsl operations. Foreign vt‘sipility is, honnr,'mnlly

" limited, and these olﬂcn pﬂ-dly serve (and mm:ly 80) the

organisatfons they rcpum: At the el time, thare generally is a limfited .

. awareness betwesn agencies, ow:m- nl tastitutions of the fentu

prosr- engaged in by others. , A coastal country looking for.a cooper-nv.
.8, WQ. u:un thu array of organizations may ﬁnd a mumn;
ubyrtnth. Fm u&a ucmut of the U.S. nrtn scientific wey,
tojusa progras by m u.8. osuuuton uy not nxuy- lead to besefite
.hmm(mhuemunducmorhwumo!m:omdch:m .
country).

At Iiood. Hole we Inn ‘bad uqnlrtu trc- nqy countries seeking u-um.

in wvhat is geserally called marinme poliey. thy have i-dntc quastions

’ concerning cowstal zone use, i.¢., development and coaservation of marine

resources (fiasd, minerals, touriss, .‘:e.). ¥e have .!nu, developed specific
pmgru- vith Colombia asd lculor and have efforcs pcaﬂq- with’ Jonu; u;l
Brasfl. ‘&un Em projects are qun sodest and are principally f gz
private foundations. Euth Jordan we ars ngplorin a cmuttn ressarch
progral concerning the au of Aqaba lnd its {ucressed vse. With Brasil's
Iuterministerisl Commission for mui; Regources we wre anm1u s marine
resources traloing pt:ogrin. With Coloubia we analysed soversl of thet . ‘
country's uses of ita marine amro—nc and msde Mntim fo; t.uture ’
activities. With Eceador we are sssisting in developing a Me'phn for_
the Galspagos lslands, includiag éou;a._nuoé of a marine park. Although

these prograss have beean ucmnfpl in their objactives, consideradly meve

could resuale, not fust for Hoodi‘ Hole but for the cnttu_ U.8. oceanographic

Q
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I feel that che U.S. and its merine sciestists (from goversmsst, {nduetry

and scadents) can bamefit from tha astablishmsst of foretga EEZs as well as

offer au(sn-u to these coastal countries. The U.;. sarine comnunicy has

demloped extenbive axpertise in éouul manegensat ‘(WOAA's Cosetal Ione

!nnucnuc Proct-. for example), in -.nu resource development (Metional

u-rxu rmrfu Service, Sea Grant and fndustry) and in bute merise scliesce

and mln policy studies (academia, in getaral). The question then is, are

e .!ﬂcnatly and mdmy nnq our .nu. and resources availsble gor

foraign cooponnvo oppartunities? The presise of my proposal s thu ve

copld aad should de dodng bc:r.or, and to do so would lead to tne;und "

ncluuuc research o"orcmuéo and oehor beanefits to lu U.8. marine

.cc-u-uy and, indirectly,.to our natiom, nz- is not to cﬂ.tutu the ¢

\
several excellent Sooperative foreign programs in existencs, but rathr to

_ suggest that thers sre many -oro oppoctwaities snd iy ars bdeing sissead.

Aruitoxt provided by Eic:
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m ‘bastc :hmt of wy" premuuon ie to mc the uubum, of an

Office for l’.anmuml Marine Science_flooperation that will.be a !&&m

[Y

3

for foreign centacts sesking to develep cooperative programs with the U.8.
marine scientific community (and vicé versa). The Office would sesist (where

appropriate) in the development of: such programe by favolving approprisce U.S.

1ndividuals and orgaaisaticns. e -lnicbjcctimn of such an 0ffice would de
4, ]
as follows; -

- To improve opportunities and efficiencies for those in the U.S§. sarioe
community wishiog to work with foreign countrries (aod in foreign

waters). o



.

- .To improve .cc.fu for foreign ‘m:m- and fastitucions to marine .
. setemtific monch .u traiming opportwnities with U.8. orgmumu.
- To cou.cct and eucm:c nfonncm to the U.§. marioe selentific
community concerning onortmi:m. ltehn-l and funding sources for
foreign prograns. ) “ . .
- To fdeatify countries or arpas for.cho v.s. nrin commity with
particular problens or nqumi. and advise on sschaniems !ar
dealing with suck™problems (im particular, from scisntists who hawe hd
sxperience in such cowatries). ‘ . . .
= To identify U.S. scientists xnmm 1a wmu in tpoeutc fields 1n
specific fmt.a cowtriea. L -

= To aseist in the developuent. of msltidiociplinery (and perbaps -

suicioational) tesms. 7 .
Sefore discpssing thess objectives sore fully, two poists should be , . \"
Sddressed. (1) Is such a mechenisn needed? (2) If su, whore should 1t be
R iécntod? S ‘ '
IoMnM-Mf o ‘ ) . e
The interest of other countries tn otm onuuuq nd axylouiq
their cosstal and eﬂmn mhh 18 odbvigue to those -individuals tmlm
wich internst fonal letiﬂt!n. Two m m Policy Coumittee (huolll
Acadeny of Science) Beports (OPC. 1981; oPC, 1982) have duerthd this
faterest. U.S5, mearine scientists have show ;o‘.umdr 1‘llt¢l'l'tt 18 working in
foreign weters m.ardhu of LOS probless (k‘o‘. at .nl. 1983). Ia additton,
:Msn sseme £o be a clear, yat undocomented, hcrtm in visits of foreign ,
scientists, and ‘otﬁ.culc to U.5. msrice institucions, in maay mtn;coo. to

explore mechanisms‘for cooperation.
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The 1961 OC atedy (conducted by fte Niriss Techaical Asststence Group)
looked at seversl specific Joints toclodieg an essasament of U.S. abilities to
meet ite murine sssistance goels, as well se that of the 'hnloptn country.
™he uvdy also provided roeo-n“um ea policies and mechanisms for future
u.8. pmn-o of -.m. uanun mutm. sud cooperatios. A workshop hld
tn Le Jolla, Celiforuie wis staggded by sbout 60 tadividuale {ncleding 20 '
- rapresentives {rom dcnloptng couurl.u, tnumuonl n:utntian. or donor

countries other than the U.S, - A hy recommafiation of the mesticg wes that an
office ba established as & ceacral potat of Joutact for U.8. or foreign .
tavestigators seeking 1-!6:-'-_:1«: oa U.8. support for marise-related
‘ﬁrgj-cn. It wae also _r_ou-nh; that economists and soclal ecientists be
iavolved in pleaaing, sanagement snd evalustion of ‘-nrtn-rhlud project.;n to
‘ sseurs mtl consideration of the socfopolitical and Qe;no-_.ie fremevork of
the host. country. . . 4 - .
“One -chmtn that has besn partially successful for g.8. lclmlﬂc
involvement with forotgu countries has been the hntpnmul .
Ocmrlphtc Comniseton (I0C) and the Merine Division of mco (see attached
paper by Eoss and Healey, 1983 on m-mumx marine science organisations
and their rolg io untp PTOGrass) . m:, some futute V.S, mgortmun
may be reduced or elimisated due to 0.5. vithdraval from ONESCO. Amother
technique for development of fot'-cign marine scientific projects hes behn the
pravicusly mentioned s“‘ﬁ'ut International Program. This prograa eu-m:ly
hnl no specific Ma:. although a few small fofeign o“oru cmlm ﬂti
. " private fuads. Prtnu foundations such ae the Williaw H. mr Foundat fon, -
:h.a"rtnhlr !Matlo'a and others, have funded cooperstive foraign progrsms (at

. the Usiversity of Mismi, Scrippe Institution of Ocesnograply, University of

st COPY AVAILABLE.
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Delaware and tha Woods Hols Ocessographic lastitstion, for exswpla), but
foundation resources are lisited and often directed toward specific geographic
A-mton and certain U.8. institutions. It should be spprecisted that foreign

PEOogTans .can create opportunities for new resesrch. chat might not be pos'tiblo

v \

otherwvise. . ) ’ .
I bave discussed the tdea of aa Office for Ipternationsl Marine Science
Coqnnuon st several forume including OCEANS '83, the Intersatiomal Oceen .
Scto-cc Policy Growp. of the lltiml Acodq RBeard on Ocesn Science and Poltcy
(BosP), the University-National Wnﬂic Laborstory Systea (UN(S), and
r..hc Rationsl Advisory Comaittee for Oceans end Auo'qhou‘.(IM). The .
'é:urcl rfasponse to the éooupt 1s favorable and UNOLS {s considetring .t-t
further. Expectsdly, however, there {s s concern sbout funding (& projected
_budget of less ghas half & milllos dollars far year). Stace ths Office would
benefit all components of U.5. marioe scisnce ac:iﬂ.ttu. pcrhpo the
inftistve should come from this On-ncu.
Where Shouu the lntcmct& Marine Sciesce Cooperatfion Office be Located?

" There sre several Mm lo.ccttm for such an Office, tulﬁtq vdthin
the federal gonn-u (State Depsrtamnt, Netiosal Sctence l';n-“uoa, 'of
Mational Ocesnic and Atmospherie u-mumtonf vithia the academte
cosmunity (a apccutc uotttutto-. tln htuntty Katiomal Oceasographic -
l.-borl_tory Systea [UNOLS] or :bo Joint Oceanographic luqtltntiono- fJor)), or
sonevhere separate from sny of chese entities, such as ﬂtllun the Natlonal
Acadeny of Science. 1 vievalise the first few yun of this progran an n .
experimental period and see pros snd coms for any of the above louttm. At
any locatfon, & key cuncuc will be to etsurs that the Of{fice tn nmetud -
as (and indeed 1s) an “honest broker” willing to consider all interests of the

marine comsunity (academia, governvent and induatry). (u order to waintain

-

-

)
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the broadest posaible spectrums of copucto, the Offics probably should be
loundoouu-mns. govarnmsatal structuve where umub;:nuhru'
official agency of the U.S. goversmest ‘ot rnpmtbh for coondimating
govercmental pn.n-o {mor yould it be & !w agency). Coordinatioa,

pouey direction and nev {nitiatives for cooparation within t‘- u.8.
gmr_nmuwn.uhlou.thm-ot approgriate pun-nul .
bodies, The Office for Internstional Narine Scieace Coopsratios sight hea-:

a _Q«L:tm for nttu techaical cmnuu but shoald mot hbby for :
wuu m‘nu or requests. The Oﬂuc sust carefully uuma u.5.

fonun poltcy cmmmtm from o:unnne consideratidas., If lcta:c is

, used to develop Soutp poney objectivas, the poucy must be kept np.ntc . '

.

SPECIFIC TASKS " . o .

nnt, 1t should be emphasiged that the focus of the Office is to hlp

™ lop .new cooperative pm.ﬂu with foreign cmtrht. "The Office 1s not
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anded to interfere with or smlm huv“ul pn;n- or uuuuu
within any part of the sarine commmity. Specific teske of the Office could .
toclude (a complete ‘l{st would be edcadlished by an Advisory Committes):

(1 .s.m' as _the contsct point ia the U2S. for formigo ecientiets or - ' .
organisayioas {utarested in dewelspiog cospeTative marine th {\
u.8. omnlutiga. This will require inforuing loﬁtsu goversasnts and

sgencies as to the existence of the Office. U.5. agencies, institutions
and universities must also be informed, Rot just of the existence of such
an Office but slso of its bemefits hnd objecu'm, A good communications

aetwork aust be nnblul&d.‘ .

-
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vill require a good U. S. and fml.n muct asetvork that would be

developed as part of It.u (1).

B

(3) Determi ts o tc U.5. marias scielicists 1

nistrators (in try) in wo ie - _
foreign countties, ineludy chur' fields 1al wil as :

geographical {ncqrests, This wtu iavolve cmdq nﬂn‘l&'&hmlm

and ountuum, mxmq a list of interested muvunu nﬁ
obutnua otbcr qmymu informacdon. Detw uu be mcm«l snd be
qutckly -nuabh to cthr- via computer mm slraady {n ounna

.

£ \.

*) Mwmmm

. . +

(5) Msintein an wr-totdate éolﬁgm of g.l_qg' aod m' {ons og fmm' .o

MMMM This 'ul

lmln obtaining date from the 0.8, Departasnt of Stdee, nhr aganciss

¢

’ cnd U.S. scientists. Thias can become an isportant task, especizlly 1f, as _

cas ba anticipated, countries vary in chs\r intarprecation of the LOS
Treaty. 'I snticipate that a collection of 'opcmta! rulee” -y'bc
critical in desling with Aenrtnh countries. Materisl will be made
avajilable on nq‘nut to U.5. scfentisce and lostitutions. This -
information and other fitems could also be made availeblesvia o nswsletter

(electrontic asd/or printed). >

{6) Follow ot success or failure of fore

data base of key contacts, style, atc, of marine acience activity in

specific foreiga vountries, - v
. .

k]




. CONCLUSION | ~ .
o wy optn!.on tho uubluhnt of an Office for Internstional Marioe
s«:tnu coomracton un make U.8. marime scientists better awars of the
opportunities and benefits of working fn !orcm‘nun as well as t.provtq
such opportunities. It will alse allow the ‘successful I.-plmutton of nny
of the programs that wo have heard about todey. In additios, such an office

. will laad to tocressed fundisg possibilities for UaB. marine scientists and

commercial opportuaities for us {industrias. .ltfﬁly. such sction by the
U.S. v11T enphadise the willingness of the U.S, to costinue as ‘s leader in
’

intarnational werine activities. : -

Thank you for che opportunity to preseant this idea to you. e

‘ )
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April 1982 » Law of the Sen Trwaly (1} wome, cam eventually Intgr

w0e approvedd by & axite of 130 10 4—che  cutify i .Mh::‘ ¢
Unitad Stwscs, Vengtnels, Turkey, and  Adwainistrasion [ ThlewoltofoaTrony ’
O foss & & senier v s Oucingy oy "S7E5% Ehin opticn. ecles .

o......s._ ":"‘a...,.._... tists st omderstend, Rowever, tht  The ety revogaiass severnd distinet

Sy of e Muvias boey 5 Biven Ocice the treaty estors fato effict, constal  juridical regéens of ocess spece inceding ©
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200es. the J shelf boyond 200 the establishases of o terrisorisd scn of
miley, 8 region called wmply “the area.””  ap e 12 savtcal miles frem shors. Wich-
and the tagh seas. i extablishes bound-  {n the tervitarial sce the convtal state s

ance berween the ndical fepons (or ot “the exclsive night (o reguints. sutho-

lemst defines the method by wivch such  rize aad conduct mesine scientitic re-

doundnnes we o be detevimmed), the  search. . . .

mex of constal ware and flag swate jures-  ouly with the exprevs comont

diction withih each ropion. roles of con- vy the forth
° duct. snd metheds by whh disputos

il
r;
E
i

—~ “M :wh ]

be commderod  Sewersl pun wodey i . 90t ot in the

«  soch as the serrmormt seas ond the high 1958 Coovemtwa on the Temiorial Ses
. sens, Muve deen cccoguized in inteman-  and (e Cootiguous Zoos: the sew as-
tonst taw for many yesrs (Fig. (1. bt pect is & clewr dofiaision of the 12-mile
others wuch a3 ho oxclusive sconowmic  widsh of the tesviorial sca. There s no

rome, apchepeingic watcers, and “the - mdum'numq

soieniisis operale N abot 40 percent of the TS MaSer will D Made sven
Move complen by he agparent intention of the | Adwinistration v remain
outsice the iremly +

area” are complctely new (). Broully  gat permission 10 condact rescarch in &

R aptalisng (NI 1 MORE FONNICHOR &S YOO COCNIFY's torTicoriad ses o the comdittons’
. move Grom the open ucean fowsnd the  that & constsl steic can ixpose on 2
coes. from: complete freedom on the reseanchung state OF IRstision. As of
m,ww&mum-dmm May (961, 80 staegs clnim s 12-mile serri-

' aver foregn Hmsconstal ol sea. 25 claie are thary 12 ceiles

netgn s cidrne! watery. (14 claim 200 miles), and ouly 28 clam
hlﬁeﬂnﬂlﬁtm ‘manes wcien- - less thye 12 asiles (5). The treaty should

wiic research™’ 1s oot defined. The reaty M&ﬁld.ﬂn“lllﬂu

fond] shol mot wjestebly mierfer  Acticht 19 (parngraph 2N climboates
mmw.gcdncn vy cosrying owt of research or swevey
(Amticie 2400 Leewrse. “‘states anll  activities’ as sm accopled activily vades

M-mman.Mnnmmmu
vastiow”” {Arcie 239). e addition. have an itmportent elfect oo (16 strmils ()
constal siates *ohull endeavour 10 adopt et S Mmore them & DRt fres thee M
roqsdmmbie rwics. reguiations sad prece-  meiles Avide, sach 29 Bab of Mandob sad
dures 0 proawte and faciiate marine  she Sttt of Odwaitar; these would be
actentific resemich beyond thew ter-  ctedod withe the tervitonal sens of the
he ritoriad seq aod (o facritale . access o adjecent states. Artcle 40 states that
mmumm “foreign ohips, fncinding manse wcien-
Re & veestls’  tific rescarch andd hydrographee survey
iAmcie 255) Althdugh these articics.  ships, may Dot CarTy out any research or
encept MO, wem supportive. they are MMMWM
aowtwndng. Hon of the Simes bordoving straits.
Internal wetters foternal waters 1 Thus Ror purposes of mering scientific
chude nivers. hays. hekes. and other anessy  research, mterantional Ciraits fess thas

aschipelagic stntes o dofios bass fincs
for archipetagic waters. The actusl ox-
et of these watcrs is st Cloar. alibough
e treasy defimes the rlcs by wisich they
will be determined. As archipeiagic sase
is onr formed by ene o more archipole-
000, such as fadonesin and the Philip-
pinc. The Usited Sistes cannot cleim
srchipoingic statirs foc Hawsid, mor can
Equador for e CGakipages fslands. As
«archipelngic state ssay demw straight baso
limes joiming the poimts of the
cutermods iuads that the tatio
of water 00 fand of the ares encompesecd
dowe ot excond alac 1 one. The archi-
peingic stute exescises the seoe jorindic-
08 over cianine scientific ressarch in its
aschipoingic warors as it dows over much
resenrch in ite tervitorial see.
Excinsive economic yone. The cxcle-
sive acovomnic 2ONS is aMOtder W Come

of the ocean (7). The comditivns for me-
sime ressarch in o foreign coun-
"wy's ive cconomic £ons (er on the
continental shell within (he 20me) a2 8
ornest regine with & stiong set of ro-
quiirements. There are wx important con-

dishons, .

it 246, pacagvaph 3. Comsent can be
dowiod f the pegject () “ia of divect
significanc? fir the exploration and ex-

iation of aeturs! coscurces, whether
fiving or con-tiving " (i) “nvolves dnil-

g is90 the continental sbelf, the v of

explosves or the Meroduchen of hamil
substances e the marine cnviron-
et (i) “invalves the construction.
optration o wee of srtificial alads

of (v} i the request of convsent

contmns maccurute wformation “or o

the reskarching State or compoatent intey-
masional _orgenizstion hes cutsiswding
mm* constel State from 2

of the landward sxde of the basc fne u-i«m-ku )
. frogn winch the temtonal son oo delimont-  eens (Fig. 2.

ed As m the (998 Coovention on ifie »  Archipelogic watery The  watens
de&-m(mtm&t srowd e Philippioe  lslands  were

sl sgate ¢ ¢+ compieic fimsdis:  claimed by (At government m 1955, and
060 aver who el exter de mtermtl  fadoossia mmde a wntdar Chum 8 few
mmuﬂulmme years futer. bus pevther acion was gives.
search and under wiat cuwdstions wide recognmtioy wald UNCLOS 0 A
Ferreeweral sea Fhe treaty proposcs  senits of asticles an the tresty will permit
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% praject'’ (Arncie M8,
ms A couxsial state’s decsion
based an these fmr proviems is gt
reviewabiz by s third party (Article 297,
parageaph 2.

1 Speciic mfometion. oast be sup-
plied pot less thas & csonths before the
etart of the pragect. Reerarch states or
SCHENGE. Vi, 117



descnphions of (1) “the duture aod obsec-
tives of the progect™. (B) “the mothod

the progect i to be conducted’ ' (ivi “the
enpacted date of firnt appesiance and
“Smal deper of de H 5
or deployment of the eqnpment and o
removsl, s appropmaie ™. (v} the name
althe-spowsoriag wetstution. is direcgor.

; - anvd the person in chaege of e project’”:
and (vi) “the extent to which it is consed-
crad ihal the coastal siate shauld be able
0 partcipaie of 1o be represeasod

 spsich awst T ensure the nght of the
::’ . consel stte. of & 10 desires, 10 partich
: pate or be represented v the marine

accens for the coastal sinée 10 ol dote and
awples for the progect and *‘foraish o
witheduts which msay be coped and san-

2800-m dape N

~- : The aree
Contingntal e B oot b

divnsios of the ocean (A undes the vanous [99% conventione snd (B) wader
moaburs i 1189 eefer oy b i of e heil 11, 00 20

i
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hving or nua-hvng, o cal'alse control  sEpERagacont waters adme of the explo-
puish ofw:i iy affon of the misersl rescurces of the

) bowid b b3 arce.” A present this defieition
Nw-mm&-m bateey thas the ane in the Weaty bocasee
is gramted fdv the rowearch, « Tew cousnttries, If any. are explolting be-

& country is pre-
aomcentillc’ definiios (Fig. 1B). The m»mmaam
ouey edgs of the pnducsl contsneatal otntal shelf beyomd 208 miles, Article
shefl sometumes rowghly correspands 10 146 (parmgraph 6) of the renty, states
the outar edpe of the geological contmen-  that the constal state cannel withhokd its
ol margin. Foc ali comstal siales e Comwsnt.

contmentel shelf cxtends of “The area” The sesbed beyond

yondicst
least 200 naatical miles to the cdge of the cwasal sate jpisdiceion ot is, beyaged
esclonve ccomonts zome. The roguine- e comtieenthl shell) is deinod ia tbe.

m cm beyond 200 mauticsl
milps, the outer edge 13 determinod By -
the oot of the contoental slope or sy reseaech
theckaess of the sedumeatary rocks (bew (Articks 1430, A Doep Sesibed Antharity .
MMumnoﬂm by

76, parngraph 4); many case, the M:t:‘uuy
—uuuduud-lucm feact and

ot all this owt. The exact arcal extent of
this regon cennot be determitied af thrs ~ Thisfugion
time. bwt some unciicial estimates put o cont of the 362 million squure kikomesers
af about § to 10 percent of the ocean (7). of the oconn. Freodom of rescarchk was
The provesion concerming sodissent o0t an explicit frecdom of the seas in the
thackness (Adicls 76, panagrphs 4 and (938 Convennon an the High Scss.
6 1 bosnd to cause confrzos aid aliow i
fOr escesmve Clwms, .

The same conditiolre described for the  Dispmie Setfienmet
exciinve cconomK oo apply to e
seacch on the contmental shelf except MKV-diVIVIL-d
thnt » constal slate may wethold coosert  VITT of the treaty contain articies outhin®
ondy i0 areas & hors publicly designnted a0 ing i somo detail how dispases ariving
wibyest 16 explosanon or detaded ¢x-  fom this comvestion are (0 be seltled.
ploratory opersttons within a ressonable  With thiee imporsant exceptions aff dis-
‘pencd of ume f Artxcie 206, paragraph 6).  putes concerting mevine scioniific re-
Research « the water calvmn abose the  search are subject to compuisory dispste
cootwental shelf and heyond the instaof  wittement. These exceptmmn mre the
the exclenve cconomsc foae v rot con-  aght of the coosial- state o withioid
sdered resencch on the contmentat shelfl  consent for manne sciconfic research m
For purposes of manme scientific re-  the exchiuve economsic 2ene sad ow ihe
continental shell beyoad 200 miles and to

The (958 Cuntinental Shell Coaven-  onder siepension or cessation of sack
ton sates that ““consent shal! be ob  research,

tined W respect of any reseach con- Thwus the srtwies i the troaty thal are
m&ccmmlnd* ot likely to geacrte disagreenwent are
taken there' (Asticke 51 The ¢dge of the  sulyect to concilintion det ot 80 comped-
shelf was deflned wndes that (remty s sory dispute setiiement. Bocause the dis-
bemg "ontande the ares of the torrionad  pate settiment procoviuses are lengthy
sce #ad [at] & depth of 200 meters or st expensive, ¢ is abso oot ligely that
Beyond thet lims o where the depth of  they will be wsed ofien for marme soren-

[ . . 0 .

e

t‘\

N6 rescarch mouce, sad oven of Doy
e, 5 15 dowbefiel that the results would
be suficiontly timoly fo save the specilic
proyect that goasratod the dispuse. Qoo
can hope. bowgver. that the threat of
cvoking tho dispate sesslement clawses
will aviistize arbitviry or Capriciows ac-
tions by constal statcs and that for those
cases wheys there des bonest dilfercuces
of opinien the dispote settiement provi-
mey eventiily provide some inter-
Srsh 00 what ars aften ambige-
uﬁndduﬁdn. .

on matind scieatific rescarch bave
icrepsing rapidly since af least
1964 wich the cosoring meo forco of the
1958 Conventen on thy Contincma!
Shel¥f, nerd they are ok likely 10 diovinish
0. sves if this tresty is nol oltirmmely
rutified. But if the treaty catess ito force
and is widely sabecribed w0, U.S. scien-
tists wishing to work

claimod by other nations wader the ey
witl cortaidly be expected to comply with
he troaty provisioas. The provisions of-
focting marinn scientific ncscarch clearly
requine chungee o the way that U.S.
scientisty, institwtions. and fending onge-
airstions aperais whes the proposed re-
search is in Another sation’s tevritorial
s, excinsive cconomic Toes, o conth-
oontel Thell. A foreige country that
wants 10 fefise or dobay & projest wilt
have ao trouble in finding 2 jvetification
49 do 50, Although the dispute sesthement
provisions owy provide sqme Hemtod

. help. On the other hand. if » country o

L of the rescarch cffort, or o
past newtral. the detailed requircmonts
of e treaty may 0 8 jarge degree be-
come marely administrstive (ssks. amd in
sdme instaaces e detaided provisines
may reduce missndersisndings.

be an .

Oceaniigraphors ay have © be pro-
pared to play a more gitive role in doga-
oizationy sach as the
Oceanographic Comission (10C) and
the Workd Meteorolgpeal Orgasization
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. mcinding thost O sanne scien-
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ttwrd poswbility i for e treaty to
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exchasive coonomic zeme of adopt such
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aets.”" In the abeence of & spocific bilme-
ernl ssrangement, .S, amrine scientiets
who wamted to work in another sstion’s
200-mile pe0c be forced cither 0
wnd 2 resoarch vessel into (e soce
without pesmiesion or 80 flad some fcs-
saving way for the Llasted States t0 seck
mm-m»m.u
constal state’s $ile servicoral sea. 3

i that the United States does

krany evest, the legal problems facing
thoso rasine scicatiste who phsi to work
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“The styte e wsédly meringscentisty 10 individual schawtint 40-scientist teved. Urvfortunately,
conduct resenech watees are ,nmwummuu
. mswmmmmﬂh n the Decause of mcressed
PECRISATY if many resesrch scthvities sre 1O Cpatinue. uirchey the Law of the Ses Treaty, especially
tn the United States and otier developed :whwmm_;
marine e detreased search
M’ammhmmd Q-Mmm
figets. Rurthesmore, Gecause of tis requiremmant and other aspects of the
Urnted States Bas deciined adoptionf thetawol  trinty. as well o5 the realities of the modem world, &
the Sew Trasty. uncertainties and comphisuties for appears that the move
sclevissty it the intevrational 0 cooparation in Marine sgence will prevad 0
One technique thet could covntéract the coming yeers.
ctirtadiment of ressarch that these svents and  coopermion reduce some of the enthusissm
th improved " ::.m dM o )
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0 COOP A amon : mm.';he . howevey, could be
scienints, nsttsnony, and governments, erher iorestalied or lost research [
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oheThe Thvrd Uiruted Nations Condemence on the Liw of

debate. beet an Apeil 30, 1981, 8
was

the Sea (UNCLOS ith s it3 sedond decacie of

of the S¢e Treaty
by & vote of mu4mu|i2:s~m.
‘urkey, and Venaruats

winch COVEr & MagOr porbon MMMMWMM

the Gcaan floor and hgh o CONCRtoNs far getting consent from
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Mr. Stunps. Thank you very much. Dr. Ross.
Finally. Dr. Schubel.

STATEMENT OF DR. JR SCHUBEL. DEAN "AND DIRECTOR, /
MARINE SCIENCES RESEARCH CENTER, STATE UNIVERSITY OF
NEW YORK AT SYONY BROOK. NY '

Dr. Scuuses.. Thapk you, Mr. Chairman and members of the sub-
committee. .

I am going to concentrate my comments on estuarine research.

Because of the enormous importance of estuaries to society and
because of the stressed nature of many of them, it is not surprising
that society has demanded that Government direct its attention to
protecting and. when necessary, to rehabilitating thése valuable
natural resources. The responses of our elected officials at all levels

to citizens' demands for adtion and the programs which have been

generated by our Federal and State agencies responsible for pro-
tecting and managing our estuaries are laudable.

One cannot argue with their intent, but there is a problem. The
programs have not worked. They have been neither effective nor
efficient either in improvimg our scientific understanding of estu-
aries or in improving our ability to manage them. These two activi-
ties. the generation of new knowledge and our ability to apply it,
are closely coupled. :

When one examines estuarine research within the broader con-
text of marine research, several striking differénces emerge. In
open ocean research. there is a healthy competition for funds
among individual scientists and marine institutions throughout the
country. This competition ensures a sustained high level of scientif-
ic creativity and productivity. By contrast, coastal areas, particu-
larly estuaries, are considered to be the turf of the scientists and
the institutions which reside in the States bordering each particu-
lar water body. This parochial approach to estuarine science has
had very unfortunate consequences. .

While the open ocean model is not entirely applicable to estua-
rine and near-shore studies, there are some valuable lessons to be
fearned. In open ocean research, lost of the research that is con-
ducted is determined in large meuasure by the scientists. They de-
termine what scientific questions shall be pursued and how they
will be attacked. - The priorities emerge out of a well developed peer
review process.

As one approaches the coastline. sociopolitical factors play an in-

creasingly larger role in determinin@=~bat science will be done.
Within estuaries, these factors dominate. Qe pressure has been to
develop applied programs. relevant progra responsive programs,

and the pressure has been intense.

It i« appropriate that citizens, through the political process.
should determine our objectives in using our environment. includ-
ing our estuaries. These objectives dic‘"ate the kinds of manage-
ment strategies needed to ensure the coexistence of multiple and
conflicting uses. It follows that it is appropriate for citizens to play
a leadership role in defining management objectives and goals,

What I Tind distressing and inappropriate is to transferjthe re-
sponsibility for sophisticated scientific and technical decisions on
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how to obtain these objectives into the hands of concerned, well in-
tentioned people who "ack scientific and technical training needed
to make sound scientific judgments.

Decisions about how we are going to use our environment are
quite different from decisions about the science that we need to do
to ensure these uses. Because of the lack of an appropriate founda-
tion for our understanding of estuaries and estuarine processes, the
tvpical management solution to a.practical probléem is an ad hoc
attack on an unexpected.problem, which sometimes results in an
‘bven larger surprise.

Because of the nature of estuarine systems, because their impgr-
tance extends well beyond the States that border them. it is appro-
priate that the Federal Government should enter inta partnerships
with the States. The trouble has been, I think, to date, that the
partnerships have been largely between the Federal agencies and

tate environmental agencies and that, for the most part. the aca-
dlc;mic research community has been excluded from these partner-
ships. ‘

Academic sciefitists often play only minor roles in these partner-
ships. If they are involved at all, it is largely through response ‘to
RFP’s which often are written by program managets who are not
estuarine scientists, and which typically are so over-specified as to
stifle creativity and innovation. Academic scientists working in es-
tuartes find themselves competing to do science that has been de-
veloped by others. This has rather serious implications. '

()fp‘t.he existing mechanisms for Fedéral-State partnerships, and I.
would underline existing, to fund arch in estuaries, the one
which 1 believe has been most effectiye in stimulating high quality
estuarina research is Sea Grant.

Sea Grant were to be used on
multi-institutional, interdisciplina
changes in program design and admiy
And if that were to be the case_the annual Sea Grant funeral

dance would have tombe_elimipated. _
More money for estua research is not the answer, not alone,
at least. While more research support may well be needed and be

Justifiable, if it is not preceded or accompanied by fundamental
structural changes in the ways in which estuarine programs are
designed and conducted. 1 think we should expect to see only mar-
ginal improvement in our understanding of estuaries and in our'
ability tv manage them effectively. -

While more money alane is not thg answer, neither are more of
the same kinds of sgaflies that we have conducted in the past. Good
estuarine research, W It is going to help us manage these environ-
ments, must be programmatic. Not only must the individual ieces,
the projects, be good, but they must fit into a larger, carefully con-
ceived, scientifically sound, interdisciplinary program.

The most important estuarine studies, then, are coraprehensive,
multiyear, interdisciplinary studies of ‘entire estuarine systems.
Such studies fare poorly in competition for funds at the N{itional
Seience Foundation. Interdisciplinary studies often fall through the
cracks since there no longer is any interdisciplinary program, at
least. no formal one, and regional studies are generally not looked
upon with great favor. : :

larger scale for multiyear,
studies. certainly some

v
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It is interesting that while most of the academic scientists are in-
creasingly being excluded from the estuarine realm; I think. if you
examine the record. most of the publications on research from estu-
aries has come out of the academic community. Over a H-year
period from 1970 to 1978, 77 percent of the referred publications
came out of unmiversities who receive less than 10 percent of the
support. ‘

In conclusian. [ would like to thank you, Mr. Chairman, and
members of the subcommittee for this opportunity. I think there
are enormously exciting resgarch questions to be addressed in estu-
- aries. Some of them are going to require the development of new

techniques and instruments to look at estuaries in new and differ-
ent ways than we have ever done before. We do have the technical
and scientific competency within the scientific community to im-
prove dramatically our understanding of estuarine systems. With
better understanding, better management can follow through the
application of this new knowledge. [ think if-we are going to make
significant progress in' estuarine research, we are going to have to
put the scientific community back into the loop. -

Thank you. .

[Statement of Dr. Schubel follows:|
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SraTeMENT OF J.R. ~Jummn,. Dxan AND DirECTOR, MARINE SCIENCES Rmmcn
CENTER, STATE UNIVERSITY or Ngw Yon AT STONY Brook

Mr. Chairman and Members of the Subcommittee: l
1 appreciste rhia4opportunity to present tof you my observations on
research--basic and apjlied, disciplinary and in&crdisclplinary—-in

c;astal'and pa}ticularly'in estuarine areas. In preparing these

comments I spoke with a nuber of individusl scientists from different:

- parts of the United States whose scientific judgements I respect. I

also discussed this testimony with the leadership of the Estuarine
Research Federation, a confederation of estparine resegrch scientists
on the marine coasts of the Nation. The Estuarine Research Federation
tncludes -the Atlantic Estusrine Research Society, the Gulf Estuarine
Research Society, the New England Estuarine Resesrch Society, the
Pacifit Fstuarine Research Society and the South Eastern Estuarine
Research Socfety. The Estuarine Research Society was organized in 1971
to promote research, to facilitate connunlsation among members of the
constituent societies, to arra;ge bieanial confefences. and n;st
importantly, to be & source of sdvice and counsel in matters concernng

estuaries and the coastal zone. The Governing Board of the Estuarine

Research Federation is examining ways to restructure the Estuarine

Research Federstion to make it even more responsive to national needs
and opportunities. Because of the lack of time, I was unable to share
this written Statement with the officers of the Fstuarine Research
Federat{on, ’ ¢

As an {nd{vidual, s{nost my entire professfonal life has been
devoted to coastnl oceanography, particularly to estuarine
oceanography, ;nd to the use of acience to solve sorietal problems iam
these water bedies. | have been the Director of the Stﬁte University

of New York's Marine Sciences Research Center at Stony Brook since
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1974. The Marine Sciences Research Center is a comprehensive coastal
oceanographic center with programs in research, educatios and publie
service. We concentrate our qffor&s on estuaries and conduct programs
Fhroughout the World.

Before becoming the Dean and Director of the State Univernity.of
New York's Marine Sciences Research Center, I spemnt 14 years at the
Johns Hopkins Ufiversity's Chesapeake Bay Institute. T have puqlished
more than 100 papers and reports om ; rsnée of subjects all of which
:;e related to estuarine oceanography and to 1nterdisc191{?nry studies.
I have bed the Vice President of the Estuarine Res_enrch Federation, /
and have ;erved on a mmber of national and international advisory .
committees related to coastal and estuarine matters.

I shalh not dwell on documenting the 1-portance‘of estuarines to
the Nation or on the severity of the problems they face. I believe you .
are well acquainted with both. lLet me state only that the Nation's 850
estuaries are..in proportion to their size, the wmost valuable portﬂm)
of our marine enviromment. They also are the most stressed. They
serve a variety qf diverse and conflicting uses which range from
recreational activities and fishing at one énd of ;he spectrun'to
shipptanp and transportation and waste disposal st the other extreme.
All of these tises of the estnarine zome prohably are legitimate. Few,
1f anv, are inberentlv prohibitive, and sost, perhaps all, need not be
seriously réstric(fve. But the demands that the various activities
moke on the estuarine zone oftﬁ: are in conflict. The contlict arises

mainly hetween those nctivitles——prlm&rily recreation nnd,fishertes--

wvhich requive the maintenance of certain levels of environmental

. quality and those activities for which envirommental quality {s -
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relatively unimportant--activities which above some threshold dlo, in
fact, lead to a degradation of mi::onseptal quality. I believe we
will become even more dependent on our estuaries lq the future. If we
4s a Nation are to increase substantially the amount and value of ocur .
harvests of finfish and shellfish, {¢ will be through mariculture
actiyit(es in our estuaries and coastal waters.

1 sball concentrate my comments on the lewels of éur understanding
of hov estuaries operate, on what laevel of understanding is required

for effective management, on the efficiency and effectiveness of

Y present modes of research program development an® funding (nnageuent)F

« o . and on rhe adequacy of the support provided by the Federsl govemuent.!

. | shall moke some recommendations which I believe woul lead to better

science and which would permit more effective management without a
“ .

. I |
substanctial change in the total level of support. l‘

1 shall outline some generic;‘research priorities, but T shall not h‘

t . . *
. attempt to make specific recommendations for research. That {s best \

L &

left to the larger research community of estusrine scientists. I have \
fncludéd with my testimony three recent reports which have been el
Ptoduced by some of the Nation's most highly regarded estuarine
scientists which summarize their recommendations for estuarine
Yesearch. 'ﬁw first, "Fundanent,al Research on Estuaries: The
Importatce of an Interdigciplinary Ap’proach‘." was prepared at the
request of the Nat{onal Academy of Sciences. It was issued in 1983,
The second, "Summary of ,Future Research-Strategies' Needed to Manage the
Nation's Fstnar(es;" was prepsared with support from Sea Grant and the

LY
Natlonal Marine Fisheries Service and has just been released. I

cecommend thewe tn rhe Subcormittes for thefr careful review. The

-
)
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third docuieut which T have appended i{s regional in scope and pertains
to the Chesapeake Bay. It 1is entitled "Ten Critical Questions for
Chesapeake Bay in Research and Related Matters™ and was prepared by the
Chesapeske Research Consortiwm in 1983. ‘

Because of the enormows 1-;ortuice of ntuah'es to m;eq‘ and
because of the beleagvered and stressed nacure‘of mnsny of them, it 19
not surprisilig‘ that socht} has demanded that govermuﬁﬁirect {ts ™
sttention to protecting and, when necessary, to rehabilitating these
valusble natural ‘i'esource.s. It also is not surprising that our
attention has been directed &t developing strategies to stop pollutmt;

and‘po}iut!on‘and to enhance gesthetic values and 1iving resou;ces.
The responses of our elected officials at all levels to citizens’
demands for action and the programs which have heen gemerated by our
Bederal and State sgencies responsible for protecting and managing our
es;usries ate laudabla: One can.§§t aggue with their intemt. But
there is a problen. The programs have not worked. They have been
neither effective nor effic(ent efither in {mproving our scientific

. .

understanding of estuaries or in improving our ability to manage thewm.
These‘twn activitiés——the seneratio&h of new knovlédge and our abillty
to apply it--are closely coupled. H.L. Mencken once observed that
every question has a simple anmwer and 1t usually is wrong. He was
right; at least as far ss estuaries are concernedf

Extuaries prohably are the most complex segments of the entire
«~world ocean. They certainly are the wost variable. Characteristic

properties which change on time rcales of hours in esFQnries égange by

comparable amogurts in the open ocean only over perinds of years, or

even decades and tn some cases centuries. And spatially these same

\ |
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* properties can change in egtuaries over distances of a few meters in
the verticni and a few kilometers in tﬁe horizontal where in the open
ocean changes of the same magnitude occur only over distances of tens
to hundreds of meters in the verticsl and thousands to tens of
thousands in the horizon:ql. There 1s a further complication in
estuaries. In unﬁy estuaries man hss compounded to a significant
degree the already complex tateractionGHOf.éhe natural processes. -

Human activities have modffied the natural processes in estuaries in

vays end degrees that are wrought in the open ocean only over geologic

L4

. P

timespan.
'uhenAone examinas estuarine research within th; broader context of
h;rinc research, several striking d{fferences emerge. In open ocesn
res@arch there is.a healthy competition for funds among !néividual
scientists and marine {nstitutions from thronshout:che Country and
indeed the world, This competition ensuges a sus;lined high level of -
scientific creativity .nd'produqtiv!ty. B; contrast, c;antal areas,
particularly estuaries, are considered to be the turf of .the sclentists
and the {nstitutions which regtde in.thh States ba;derins each’ ‘
particular water bodv. This parochial approach to estuarine science
has had unfortunate consequences,’ )
The open acean nod;l is not entirely applicable to easgarine and
nearshore studies, but there are some valuable legsons to be learped.
In the open ocean the research that ia conducted 1s datermined in large
messure hy the scientific community—by the quality of ‘their ideas and
the scientific persuasion of their arguments. The gcientists detér-ine

what scientific questions should be pursued and how they should be

attacked. The priorities emerge out of the nell~deve}oped peer

-
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-
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Process. As one approaches the coastline, socio-political factors plsy
an increasingly larger role in deterpining what scientific questions
should be pursued, how they shoula be addressed, and whether or not
specific research will be funded. Within estuaries the socio-political
factors dominate. This is not surprising in view of _the Lnornous
importance of estuaries to society, the multiple and conflicting uses
we make of them, the variety of politic¢al jurisdictions, and the
degradation of many of our estuariés that has resulted from these
conflicting demands. The‘pressure has been to develop applied
progr.ns. relevnhf programs, rasponslve‘progra,a-—and the pressure Pa;
heen intense.

It is ﬁpprapriatg that citizens tﬁrough the political process
should determine o6t objectives ia using .ouf environment—including
estuaries. Thgse objectives dictate the ginds of -anageqcnt strategies

needed to ensure the coexistence of wmultiple and conflicting uses. Tt

 fallows that it is approprtate for citizens, through citizens advisory

BEST COPY AVAILABLE :

ERIC

Aruitoxt provided by Eic:

groups and other public participation mechanises, to play a leadership
N .
rele in defining management objectives and goals. What I find

dlstrrasl%g and inapptopr!iii is to ;ransfer the responsibility for
sophisticated scientific and technical decisions on how to attain the
chiectives into rhe hands 6f concerned, well-intentioned penpie vho
lack the scientiffc and technical training needbd to make sound

» .
sclent{fic judgements. We have confounded social probl and

-

scientific problems,
Publlc decislons about how to use our enviromments are quite

differeng from decisions about what science should be conducted.

Scifence if drne properly will allow ue to understand our enviroments .
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and will ensble us to predict how proponed uses will affect the ' -

environment. The results of these scientific investigations will allow
the hrogder community to make cholces wh'ich will have predictable and

aeceprable consequences. 'When these two roles are intertwined neither
-
science nor societv is well served. This is precisely what has

) happened fn our dealings with estuaries. As lLewls Thomas has observed
'\ere ‘are some things about which it is not true to say that every man
has a right to his own opinion.” Too‘ often opinions by people who lack
sc_ier-tif‘lc or technical expertise have det‘emined ‘scientific programs

and &echnical poltnleg‘tor estuaries. This trend {8 Increasing.
a .
Recause ot the lack ot an sppropriate foundation tor our
understanding of estuaries and estuarine processes, the typical

nagement solutfon to & practical estuarine problem is an ad hoc

ack on an unexfected problem-~somet imes resulting in an even larper

.
.
fse. ~

.
. Because of the nature of estuarine systems, because their

R fmportance extends well beyond the boundarfes of the atates which
horder thewm, nften te the entire Nat{on, and bechuse many of their mnst
aerfous problems result trom activities throughout theh.' draindﬁ
hasine, It I< appropriate that the Federal government, shnuh; enter into
partnershipe with the frates tn fund research and monitoring activitfes

2 :o improve our lmderﬂti‘;mling n$ estusries, and to fund developwent and

"=~

fmplementatlon of management <trategfies to conserve and, whep

necessarv, to rehabilitate these imporetant natural resources.
@ * »
*
. The partnershipas which have been tormed hetween the Federal

-
porererent and che ctartes bave Leen primarfiv with skate environmental

maragement agentfes. Theae agefcien of ten have used the funds provided

Q s
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to build-up Jarge in-house staffs. On the surface,. this strategy might
seem desirable. It provides the s.tates with staff committed tg the
problems of concern; pecople who do not have the distractions of
grtaduate students and other énmnitnents that normally go along with the
responsibilities of academic acient‘ists. But several serious problems
arire {n the_short—tern and in the longer-term from this strhtegy.' .
First, state agencies and, as a result, state' staff are under
enormous pressure to produce quick_payoffs, to do. "relevant” research
on environmental problems currently in the ‘news, and to apply the
results of that re;;arch quickly-~often before there 1s an adequate
hasin for trs appltcation. Governmental agencies are asubfect to
shifting socio-political winds and environmental priorfties follow.
often 1t is fmpossibhle for governmentaﬂ.sci;mtists to stay th &
problem long enough to resQIJ; 1. ™
Acadewfc scientists often play only minor roles in thsn partier—

shipe., If they are involved at sl1 it often {s through response to
A T
RFP's which are written E.;y program directors who are not estuarine

scientists, and which typicslly are so oveT-#pecifled as to stﬁfle

creativity and innoyatfion and to discourage the best srientists from

‘applving. Academig sclentints find themselves {n the position of

competing for fuptls to do estunrine research which his heen developed ¥
h); athers, often much less qualified. The net result of the procens is ‘
that academic sclentists, particularly.the better ones, have been
alfenated and manv have shlf;ed their professional allegiances awav
from the estuary to ’;28 poli®@ical realme of the environment--

either tar downstream or tarther uputream,

~ s

[ 4

K
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There is a further, longer-tem problgc. The short-term gains im
responsiveness of d large in-house staff over the longer-term is .
transtormed into a e&%etantia! loss (g the states' ability to respond
effectively to a changing mix of scientific and technical problems.

The mix of problems chlngen, but the techniqsl competencies of the

ctvil service staffs are unable to’zdapt to these chaliges. The states
. ~ develop large payrolls which must be met and thsy become increoasingly

more reluctant tp divert funds to scientists outglde the organizatfons
who are equipped to attack these ne; problems effectively. State
Y scientists find themselves do;ng research for which they are
f11-equipped and the states lose the flexibilitv to match problems with
the hest problem sélvers regardless of thefir affiliations. Both
estuarine sclence and soctety are losers.

Of the existing mechanisms for Federal-stste partnerships to fund
research in estuaries, the one which I believe has been most effective
in stimularing high quality estuarine res®arch is Sea 6rant. Sea (rant
has been respnnniv; to management, has heen‘nuccessful in attracting
good researchers, and has been successful in translating the results of
that research f{nto forms usable by environmental managers.- If the Sea
Grant mechanism were to be ‘d on a larger scale, for multi-year,
multi{ institutional.’ interdisciplinary studlies some change% in pregram
design and administration would be desi;able. ft would require
extension of {ntra-state Sea (rant reviev panelr tu-jnrlﬁde speri;lists
from outaide the state, and for mnhy eatuar{es.nnr% active and
coordinated cooperation hbetween rw* or uéée different Sea Grant
Programs Unhld he required . And, {hp anmual Sea Lirant funeral dance

would have to he elfminated. Annual threats to the continuation of

this important program have bheen dehilfirating.

y ) -
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lh.?.use cstnries and estuarine ecosystems are particulu'ly

. 1Qérsb1e o cvents--both utural such as floods and, hurricanes; sod

. ‘ Q.\ “puch’ htr 1ntp tce!dentnl spills—-special contingency funds

"cu.. i h&ld be #stablished ta provide rapid funding to take full agdvantage
A \ the unusual scientific opportunttias thene 'npetlumtn ofhr

_“;‘ N }‘s;ic;mists Documentation of the effects of events can offer valuable -

- ’r .‘jnstghts ® scientists and managers into how estuaries respond to

..\ . \\ tural and anthropogenic stresses. Conventional funding mechanism can

. liot respond om appropriate time scales for studies of events. The

; - extensive studies of the effects of Tropical Storwm Agnes (June ‘1972) on
the heanpeake Bay were possible because of the foresight and the

~

courage ni(the Directors of thé Chesapeake Bay “Instityte, the .
. Chenapeage Biological Laboratory and the Virginia Institute of Marime
Sciences. Studies were started within two days of peak flooding and

continued for weeks before even unotficial commitments of pupport were

secured,

More smuonev for estuarine research f{s not answar; not alone.
mle more research support may well be needed and justifiable,
if 1t {s not preceded or accompanied by fundamental structursl
forganfzational) changes ‘{n the ways fn which estuarine programa are
designed and canducrted, we should erpect to see only mr*nal
fmprovement In our unfierstandfng of estnartes and in our ability to

N\

.. »
While more money alone is not the andwgr, neither are more of

wanage them eftectively, ®

the same kinds of studies which we bave condikted {n the past. "Good™
ertuarfne reararch muat he programmatic. Not only must the {ndividual

pleces—-the ‘rniectq---he good, but they must fit {nto larger carefully
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- concsi& ., SC fentit 1cal ly-sound, &(ﬁtdﬁpﬂmn programs. Each
<, N ™ - ?‘ AL T v

W

es:uat# {s untique m&’t_cs totality, byt/thera srvo’.priury character-
CaA = e, g
! “ “" . * - )
istirﬁ' shared by ail N "Meﬁw #fansfer of at least some

of vth {s l;_;u'ned in one estuary to some or all of the others. The

¢ . 4

processes scting in all estusries ax ‘the same, but the relative
{mportanca, of those processes, their. {fiteractions and the manifes-

tations of those iﬁtpractttms. r substantially not only froe one
LY ; .
~N Ry v - v - 08
estuary to the next, but g(dlf&w
' AR Y 3

e

: "i/,%mnta of any given estuary at

L
any given time. In addition, ther}-fnto‘ large temporal variations in

estuarine processes and in the characteristic properties produced by
)

those processes. The programs must he designed €o permit us to

-

“understand how {ndividua] estuaties systems operste. Tt is this level

ot underatanding--of specific estusrine systems—-that fs.required for

the development nf effective management strategies.

' Many of the most i-pohant first-order discipli:ary scientific

nuestions in estuarfes have been addressed; few of the second-order
?

+
disciplinary questions have been considered; nl’d slmost noné of the
wmast {mportant, complex {nterétuclphnary questions that relate to the *
fnteract{iana of rhe physical, chemical .mologicnl and geologtical

prorecres have heen studied. Tt is’this level ot understanding which
L

is required tor effective management. The nost{inportnnt estuarine

quest jons. -at least for ‘management--are fundamentally interdisciplinary

1
in character, c e

This level of nnd‘rstnndfng which effectlive management reauires

alsn (s the level which discourages ni_ippﬂrt from organtzations such as

. .
NSEF which suppore inndamental tesearch.  The next generation of
P N

;rient”fr q."r-sxr!nnﬁ wi'll be enormously more difficult than the ff!‘ﬁ‘. {

¢
Y L ]

-
1 4 » « »
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but ft is on the first vhere most scientists make their reputations.
-

The second order quest{ons are complex n‘nd are mﬁ amenable to
tacile soluttons or to attack by large, short-term (1-S year) etforts.
Basic research on complex estuarine {nteractions i{s st{l1 inadequate to
provide an Adeqimﬁe scientific basis for effective management of
'e-stuartne svstems Including those that relate to. pollut‘!.on management
and estuarine réhahll{tation.

.-

need predictive models—-models

To manage estuaries effecti{vely we
. .
which are both process-oriented (cmynl) and empirically based. On
~ .

balarice, our modelling efforts to date hgve been useful, but they rav

4

. ) "
well have “outrun our understanding of the processes upon which thev are

P

based? Many unwary citizens and environmental mansgers are prone to
- .

place blind faith {n the uuréuf of computers aﬁd -ohels. [ would
ren!ng vou of T.H. Huxley's admonition in 1R69 to the Geological
Socfety of Landon regarding premature extrapolatiéns from mathematical
treatment to hlological problems. "This seems te be one of the manv
cases {n which the admitted accuracy of mathematical processes is
Allowed to th(nu a v;ollv fnadmissible appearance of authority Bver the
results obtained by them...As the grandest ‘wil) {n the world will not

extract wheat flour from peascods. 'so pages of formulas will not get a

efinlte result out of lonse data.” -
\

The most important estuarine sudies, then, are comprshensive,

miltf~vear [nterdisciplinary studles of entire gstuarine systems. Sucﬁ
studies tare poorly in anvetltiﬂﬂ for funds at the National Scientce
Foundation. [nterdisciplinary studies often "fall through the cracks”
ar rUp sinee there §s ne langer any !‘gevdlnllpllnnry program. And )

.
regional «tudies are frowned apon. - -
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Cont {nental shelf studies are tn an explosive stage of‘ development.
while .present funding lblinsufflcient to support all of the excellent
studfes hefng proposed, the science is suffi:iently exciting that it is
attractirg increasingly the attention of many excellent marine
scientists as well as draving people trom other disciplines, such as
spplfed mathematics. The sftuation in estuaries is the reverse. Some
nf the best sclentists who worked formerly in estuaries ank directing
their attehtion farther seaward where projects are judged on their
scfenti{fic mrlts. and rot on theivr political desirability.

Most of the contributions to the refereed 11teratu}e_ on estnaries
;m“ve heen produced bv academic scientists. While this is onlv one -

o reasure of ,-;g-;.-nﬁc productivity, and an imperfect one at that, it
does provide some useful {nformation. Qfficer et al. (1981) analyzed

the lustitutional affiifatfdns ot sentor authors of referesd papers—and

the identitiable ¥ederal funding of estuarire research

ey reported
that over a S-year period, 1975-1980 the academic c ity produced 77
) percent of the/r;hed publications, fol‘lov;d bv Federal
(15 percent) and state, municipal, industrial and other
per.rrnt'). An analvsis of Federal [unding related to ocean pollution
F " re t;, development, and momitoring showed that the prniecfﬂ in 2
fiacal ﬁ 19%/8 were funded at a tn;nl af $ihh miltion, of which S111
@illfon wallascribed to research, fncluding $40.6 miilion related to
estu;zrieq’(lnteragemy Commfittee on Ncean Pollution Research?
nevnlnpm»nt', and Monftoring 1981). Of that total of $40.6 millfon fol:
4 " estuarine research, the academic corunity was granted 912 million or ~
V7 percsent of the total Federal, estuarine research fonds. [ suspect \J
rhis'perrer_\tny,.- has declined since®hat time. FEven If iiﬁ ﬁ’nnt.
.

. —-——

A
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thete has been a definite shift away from basic to what 1f1 » -
euphemistically called Japplied" or "gbal—oriented" research. I would
remind the Subcommittee of somethlng Luuis Pasteur pointed out
"To him who devotes his life to science’, nothing can give
more hapﬁiness than increasing the number of dfiscoveries.
h 3

But his cup of joy is full when the results of his®

studies find practical application. There are not two
€

sciences. There is only one science and the application
. ..

. . . .
‘ of science, and these two activities are linked as the
. ;
fruit Is to the tgee.”

I would iike in make a few comments about monitoring programs in
-

estunties and a projact we are doing at the Marine Sciences Research

Center which [ MPel{éve could contribute to improved estuarine

T
management . ) .

_AS a Natfon, we invest tens of millions of dollars a vear,

. -

monitoripg the marine environment. E;}yar{es are among our favorite
[N

target areas. Relativelv few of the data coliected are ever analyzed -
and rarely are thepe data used in decisfon'making. The estahlishment
uf dlagnostic monitoring program#'ro establish the status and trends in

estuarine quality must Emerg;'frnm research whidh provides the basis

N . tor station selection, sampling ‘frequency and the propeYties to be

.
neasured. SlLﬂ?u does thig occur. Monftoring programs which are

apropriarely designed and executed can provide valusble irformation

alrotit the estuarine envirénment. Many existing programs do not meet

these criterfa and are ot little value. Monitoring programs should be
. -

arfentitieally aml technically sound. They also should be modest in

extont so that the likellbood of coutinfiing the programs over extended
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periods (decades) is high. At least as much support should be provided
'tn analyze the data as was provided to collect them.

The management of our estuarine resources {s sdversely affected by
the difficulty of using avatlable scientifia dagn and {nformation in
the decisi.on making prt;cess. ' The decision maker who has €o make a
choice tomorrow is not aide by a roomful of reports, co-puter“

printouts and journal articles that contain data and_infor-ation
relevant to the decision. To provide a better interface between .
scientific knowledge and enVirommental management, the Marine suen'cea
Fesearch Center under the leallership qf Professor Petgr K. Weyl has

. ‘ developed personal computer-based {nformation systems for the Port of

\

New York and New Jersey and for the Port of New Orlesus and its
conpectfons with the Gulf of He;icn. ' d

By making use of the latest developments in microcomputer hardware

and software, we have developed flexible, .decentralired and inexpensive

-
-

information systems thdt can be used independently b variety of -
Federsal, st;te and local public. agencies, as welf asyzg the private
sector. The systems permi{t ready, {nteractive access to a wide variaty
of space-specific and genexric {nformation about the local estuarine
vgvironuent.

A modificatfon nf the Port of New York afnd New Jersey system is
current lv under development, to {mprove the processing of permits by
;ubllr agencies. A'cldrk enters the location of the proposed project.
The system then searches a variety of 1nf‘gmat!nn files to produce a
prin;nut that fdentifies and describes all'potential local conflicts

and environmental! conditions that should be considered by the of ficer

responsible for evaluating the permit. Tn addition, the printout

91
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ident(fter relevant maps, political jurisdictions for the site and
other i{nfprsation. The system does not make decisions, rather it
[ . '

enables the offf{cer responsible to make effective decisions more

i
N ‘effic{entpy.

-

1 would be remiss 1f I did not take this opportunity to make a few
qhserVat{bns asbout some of Ehe special problems and needs of our regio#
and my an fnstitution, We Aave, 1iving within a radius of 50 miles of
the cent;r of Nev‘York City, nearly 10X of the entire populg;ion of the.
United Sthtes. Evaryone of these fndividuals 1lives witt;in tﬁe drainage N
basin pf %ne of the estuaries in this region. On Long Island alone we

have a pn%ulatlon‘nf'nore than 7 million people; everyone of whom livas
i

wititin loimi!es of a coastal erine environment. If Long Island were a
state, itfwnuld be the 10th most populous state in the country. If it
were a natioh, it would be more populous than 50% of the nations in the
world today. ) t

Long‘lsland is coastal--in its entirety. Since we have 10X of the

<
’ countrv's:populatinn i1iving within the drainage basins of the estuaries

}
of this rdgion, one might expect that they have been the focus of

intensive research. They have not. [ would venture a guess that less
Federal mo?ey has been spent on research in Loﬁg Island Sound} Great
South HBay pnd the Hudson-Raritan estuarine system combined in the lasst
century nsihas been spent on research in Chesapeake Bay in the last
decade*, fhe ampunt of state support for basic research i{n the

*A large alnuut of Federal money has. been spent on research in the

New York Bight. A planned NOAA follow-up study of the Hudson-Raritan
fstuarine |[System was sigrniffcantly underfunded and was terminated
betore acgompiishing any significant results,

A
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‘\ estuaries of this reglon alsoc has been meager. B;cause so little
research has been done in our loedl estuaries, often we are unsble to N
é;ke sound scientific judgements and to estimate with acceptable levels
of confidance the coneequences of proposed alterations to the natural (
systea;. ’ .

The most recent in a string of such {ncidents relates to the
proposed Westway project. Tt comes down to a question of just how
important the inter-pier areas that would be filled in are as habitat -
for young-of-the-year striped bass, and as a result to the striped b;ns
;;opularion of the Hudson-Raritan estuarine sys:’. Opinions differ
wtdel}, There are in New York a totaf of two academic marine and
estuarine finfish biologists-—rvn.In stafe ;hose recreational
fisheries rank second only to Flortda. The dftuation in shellfish
biology is lictle better. To correct this deficiency we have requested
funds from the Ne:: York State Legislature to Iinitiaste within the Marine

- Sciences Research Center 8 new Living Marine Resources Inst{tute.

New York's, New Jersey's and Connecticut's estuaries and nearshore
enviromments of fer unusual opportunities for research. On Long Island
there {s a grester diversity of coastal environments in a I{mited
geographical srea than anywhere in the country. And, the gradfent in ¢
envirommental quality {s extreme. At tong Island's weatern en;~—Nev
York Harbor ngd the New York Bighi-vb have two of the most highly.
stresséd environments in the nation. At {ts eastern end—the
Peconics—Flanders Bay system--we have one of the most pristine estuaries
in the nation, These are separated by a distance of less th;n 75 miles

and share most of the same distinguishing natural characteristics. Only

the effects of man d?fer markedly. This is an enormnus opportunity for
: ‘ e
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comparative studies. It 1s™ot a substitute for the kinds of system
studies 1 described earfier. but rather an imsportant opportumity to

augnent those studies and to produce generic knnuledgg which has high

transfer value.

- .-

Long Is!an& Sound is an important estuary.. It ig stressed at’ its
" western end by inputs of municipal wastes from New York City and because

the estuarine circulation conccnirates particles, and particle-
‘associated contaminants {n that part of the Sound. Most of the Central
and Fastern Sound appear to be healthy and productive. Why doesn't Long
Island Sound exhibit the same signs of stress as Chesapeake Bay. We do
;uf know. [t might he a good {dea to spend a modest amount of money now
on fundamental research to learn how Long Island Sound operates. It
could save an erormous amount of money later {n trying to correct
problems we don't hgderstnnd and did not snticipate.

There is a pressing need in the Natfon for one, ;r more, coastal

13

and estuariné oceanographic Institutfons which enjoy the same stature as
out most distinguished deep sea 1nstitu:§ons and which, like them, are
vieue& as national resources.

ur goal {s to establish the Marine Sciences Research C;:fer as
such an {nternational resource for studies of estuarine problems; an
institution_that will provide a forum vhich will attract scholars from
around the world to focus thefr attention on estuaries. This 1is an
ambitious goal, but an appropriate one considering our location and the
fact that we are the oceanographic center for the largest university
avstem In the world. It alwo Is an ettainable one. TIn a recent (1983)

review, twn of e Natlon's muut distlngulshed oceanographers pointed

out ."The Martine Sclences Research Center {s rapidly acquiring

\

‘ N L .
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international stature as one of the very best coastal dceanogriphy
centers in the world. Its location is excellent. The variety of
adjacent coastal domains, proximity to a major urhan {nfluence? o

economic Importance of marine resources of the waters in the vicinity of

long Island are uniquely extremg for any comparable stretch of coastline

“~

. N L

Nr. Chgirisn and Members of the Subcommittee, I want to thank you
for this opportunity to present some of my thoughts about estuaring %
research and management in the United States. ThJLe are enornously ,/////
exciting research questions to he addresse{ in estuaries. Some will
require the development of new tachniqgfs and {nstruments to 'look at
estuaries {n new and different wayg:than we have ever done before. We
have theﬂtecﬁpicnl and scientific competency within the scientifié e "
community to mprove drsmatically our understanding of estusarine
systems. %ith better understanding, better management cén f°if°“

through the application of this new knowledge. If we are to make

LS
significant progress, we must put the science and scientists back in

" their proper places in estuarine science. This is particularly true of

academic scientists.

- P .

*Dr. James J. McCarthv, Agasslz Professor and Director of Harvard's
Museum of Comparative Zoology and Dr. Robert 0. Reid, Professor and
Chairman of the Department of Oceanogﬂgphy of Texas A8M University.

L

~
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T Semmary or Frrtre Resgancn Stataies Negpep To MANAGE THE NATION'S
- . Estuanies T

.

RESFARCH STRATEGIES FOR THE FUTUKRE.

The obpective tor thid sympostum wis to develop research strategies for managj
the nation's estuaries The objective was approached by assembling i cadre offthe
mation’~ best estaarine researchers and challenging them to think about futugh re.
search directions Qutstanding responses to these challenges where provided Py re- -’
searchers representing various sections of the United States toastal area angfactive
participation by an audience representing a broad spectrum of intertst, TRis mix-
ture provided an excelient forum for sorting out the future directions/(;f eBtuarine

. research.

The purpose of this final chapter is to summarize the essential poinle made

during the sympasium  Although it is understood that muliti-disciplinary anq inter-

related approaches are ry for progress, we organized the symposium info five
criticul areas so that @6 coul us on the issues. Those five areas are:. 7

. . (1 Water Management and it lutionship to Estuarine Productivity:
) 121 Sediment Management and Estuarine Productivity;
- Nutrient@gguts and Control of Primary Productivity: l

41 Coupling of Primary and Secondary Production: a
1 Habitiat Requirements for Fisheries Production. ‘
It ix understood that the resource called estuary includes those downstream, flood-
od vatleys along the oceanic and Great Lakes shores of the United States. .
It 15 important to emphasize that we must develop a means of objective evaluation
. of ecological risks in-order to improve mandfement, perception of gientific findings.
» . { © After all. the scheme of management is to be able to redyce the number of risks

" thut something biad will happen’ as a result of management imprecision. Therefore. !

 one priority research area invdivis the interauctions of mathematicians and other
scientific disciplines in multi-disciplinary .efforts to. improve our analysis of risk.
bused on the best scientific information’about how an ecosystem works. As our key-
: note address cohcluded, we must translate our doubts and uncertainties into the
’ language of risk and to educate the public and policy makers about the way it

should be used in muki.ng decisions.

Water management and estuarine productiecity . ) . .
One of the important problems facing our nation today is the allocation of frésh-
water resources. As the demands for water increase for municipal. commercial. in-
dustrial, sgricultural and recreational needs the downstream availability of that
witer decreases  Estuaries he at the downstream end of freshwater resources. As
o land use activities change both around the estuury and near the upstream tributar-
ie< the quantity, quality and timing of freshwhter inflows to the estuaries will also
change Sinee, hy definitson, estulirles are intimately related to the inflow and mix-
ture of fresh water with salt watgr these changes have the potential of imposing
sigmificant changes upon estuarine praductivity. e
' The primary questions for research Y this area is the coupling between freshwa-
ter inflows and primary and-or secondary pmdugion in estuaries. We need to know .
the quantitative relationship between freshwater Inflows and the fisheries landings
fraom individug! estuaries and regional groups of estuaries. The entire spectrum,
from when is there too much to too little on a seasonal and annual basis, needs to
be determined : .
Our problems runge from not encugh freshwater w1 some parts of-the country to
80 much in othdrs and our ¢rude estimuates based on current Xientific knowledge
are npt good enowgh to equate the demands of estuaries to th demands of other
witter tisers We ave found that mperely providing an allocatign of water to estu- »
artes bised_ upon § mean. historical schedule has not providedithe maiotenance of
historiwal Raoductivity The common denominator regarding wiger management for
matntnnmg estuanne productivity lies in the management of fatershed activitios

Sediment managemeént and estuarine productieity

Sedimentary charhcterisites are basic to the fundamental ¢
. thenredves Sadiments deposited within the rapiddy changing ence of coastal en
viremments during the recent geologie periods are varied and odemplex and are fun-
damental to the basic characteristios of present day estuaries. The two basic aspects
relafing to estuarme productivity are the amount of sedimgnts that enters the estu-
ary and rthe qualdity of those sediments These processes are immensely affected by
the activityes of man on the watershed of the estuanes Another aspect of this prob
fem s the Jong time periods tdecades to centuniess involved in the movement of sedi-
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ments from their sources well ilp in the drainage basins of ma}.or rivers down into
the estuaries. While the sources of sediments are external, internal and marginal,

S the'sources influenced by man are external sediments along the rivers that
carry them to the estuaries. . .
A great difTiculty n; researcida h ll: mm from: the fact tfu:lt mtmm '
“  meits necesdary (o elucidate relati ips 7 and ‘major
is not gﬁu ible to mapipulate

in their environment simply can ot be ormed. It
tidal flushing, flooding, lu'p scale tions or .remavals of substrates and also
maintain a control system for, comparison. Therefore, mucly of gur. researéh in this
area have been before-and after-studics of major events. A miajor need in sediment ,

management is the development and dredge mglerial. mgpagement
platﬁnndchamteﬁmtimofthe of sediments from exteéynal sources. One . *
of primary research needs is a ization of the pradeaies teontrol:nh;

movement, ion_and contaminants, rates of ;
transformations of sediment composition between points of entry and ‘éites of accu-
mulation. We need to develop an i tnlprwoduret_omlateﬂl'ehcmmeters.
to the response of estuarine ecosysterns. need to develop a ciipability to predict,
for a range of environmental conditions, sgglomeration ¢f me.«g-:?: ‘;::lz ’
in

. within the water column on the estuary floor and changes
the ration’ affects settling veloci%.‘eritical monh”vehmt ity and the availabil-
ity of particle-associated contaminents. This research in combination with eco-

lqiical«studies to detérmine the mhummh:&rbetweensedmenta and, habitat type
. . will enable us to provide the scientific basis c%:mlling or mitigating sedimenta-
. tion and management of the quality‘mc’ quantity of stream flows. ™
Nutrienta and other contaminants and extuarine productivity -

"~ For a long time it has been a common belief that the higher-productivity of coast-
al waters was supported by nutrient in ftmnthelandlhcentmearcghasem-
phasized the importance of nutrient cycling rather than m&ts. There is, at present,

a general excitbment over the rapid rates of regeneration that areb::g found. It is

* undoubtedly true that large nutrient inputs from. the land are real” rapid inter
nal recycling occ;u's. atlﬁre p:“::e still yet wgn':oﬁned many relationships between nutri-
ent inputs, i uction. ile analytical technigues necessary {0 meas-
ure-qutrienmnieen available for several decades it has only been recently that ¢
spatial and temporal vilgiations and seasonal cycles of nutrients have been meas-

. ured in & significang sample of estuaries. It should, therefore. 'be emphasized tha}
the fundamental processes underlying the relationship of nutrient flows and
’ productivity are'not yet understood. . _ i .

- Several fundamental obeervations indicate that nutrienngesmﬂé:ﬁt:in estusries are
increasing. Most of the human population of the Uni . Miates is concentrated
around the estuaries and Great Lakes (e.g., by 1990, 75% of the fation of this
couttry is expected to live within 50 miles of the Ocean or Great es). The expo-

-« nential increase in the use of inorganic fertilizers of the. Unitéd States has been oc-
curring for almost a eentur{ now: scale conwversion of wetlands to urban and - -

. agricultural developments eliminates t froth their serviges of nutrient and sedi-

- ment sinks. As a result of all these, we might expect that amounts of nutrients’
have increased markedly in our estuaries. The lack of adequate long tern dats
-n?kes'i‘tdiﬂ‘ﬁculttc;mmegrthjsiotm. oh of ‘ T ori

r knowledge of th ects of nutrient enrichment of estuarine ecosystem is pri-

: ma)r‘:ly based on short term laboratory studies of algal cultures and short term syn-
thesis experiments involving nutrient additions to plankton communities. These ex-
periments have led to the conclusion that recycling is a domimant factor in the con-

. trol of primary production of coastal ecosystems. However, the advent of massive
debilitating algal biooms in many of the upper regions of our nation's estuaries indi-
gate that increasing nutrient inputs from stream sources are major contributing fac-
‘tors. A major research need, therefore, sre fundamental ecosystem level experi-
ments to test how the estuarine ecosystem responds to a.combination of nutrient
inputs amd recycling. Experitnents involving Ia':ge mesocosm tanks and field manip--
ulations such as have been used in limology and terrestrinl ecology have the poten-
tial of yielding integmted results useful for management. This will mmre large
long term multi-disciplinary studies of ecosystem response to nutrient itions and

¢cling. i
fgn% nutrient loading certainly is an important of the impact on estu-
aries, the host of synthetic orgunic chemicals and mem»d‘in estuaries pose &
serious scientific question. With the plethorn of synthetic chemicals currently in

commerical use in this country and” the rapid rate at which new ones ‘are being syn-
thesized raises considerable question about their impact on downstream estEnu
1
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These facts rase o tremendous challenge to the scientific communify to develop a
research protocol to understand long term., integrated responses of estuarine ecosys

tems toexotic materials, . : .
P S et 7~ -
. Coupling of primdry and seconghary. productivity N ~
It has been recognized that estuarine ecosystems are characterized by intrinsical . )

* Iy high fevels of primary production. Acetmpanying these well documerted esti-
mates of estuarine primary productivity are appurently .high levels bf secondary
production. Although estimates of secondary production are generally qualfative,

. the high vields of fishes and.other organisms from estuarine ecosystéms offers com-
pelling evidence The fundamental question. therefore, is what is the connection,
tween high primary production on the one hand and high secondary production on
the ather ) . : . ,

, While there is clearly *a theoretical relatignship between grimary and secondary
productivity. documentation o the actual pathways and satisfactary clarification of
the relative importance arid ecelogical efficiendies of individual pathways remains
unresolved. 'y . . :

A fundamental management (uestion rwo‘?es around the issue of \vhﬂher'{)ne .

< can protect or enhance secondary productionby mangging for a certain level of pri- -
mary production. For example. what is an acre of salt marsh primary productivity .
worth, in fisheries production,in the receiving estuary? . ’

The most Important research need in this areg involves the development of a
qudntitative relationship between primary production and secondary production in
estuaries. This will require multi-disciplinary approaches at ecoeystem level studies

= to umravel the myriad of food chainsand relationships that exists in these coastal
ecosystems. We need to know the comparative trophicim of vasculas plants
vs. plankton orgunic matter. Related to this question 18 the degree to which coastal «
fisheries arganisms utilize detritus gs an energy source and the impact of removing
large tracts of detritus-producing salt marshes and seagrass bed: .

¢ * Food chains in estuarine gco ms, like in other ecosystems, are interconnected
both quantitatively and qualitatively. While it is obvious that guantity of biojnass at" -
one produder level helps determine the quantity of biomass @t the next level, the .

\ quulxtg may be the most significant limiting factor. Fos example, the production of | .
large biomysses of bluegreen algae in some of our nation’s estuaries might result in  «

very short fgod chain circuits. because none of the secondary congurbers are able to
utilize the poor quality bluegreen algee. Establishment of the qualitative relation- \
ships, as well as the quantitative dependency, is necessary before estuarine manage-
ment can improve and this will require a rather sophisticated research effort. Tradi-

-tional feeding experiments need to be improved to the extent that chemical utiliza-

tion is also measured. . e
-

Habi1! requirements for. fisheries producBon :
One of the traditional values of estuaries.throughout the world is their role as a
nursery -area for many of the commercially and recreationally important species of
fish. It has been well documented. ‘however. that more fish are produced in gome
estuaries than in others. Well over ‘% of the fish tonnage taken along the coastal
fringe of the Uhited States are dependent upon estuaries during some portiog of
their life cycle. This seemingly obligatory dependence has long been held to be’the
smost important fundamental societal value placed on estuaries. Perhaps the key to
more effective fisheries management 18 the understanding of the role that estuarine
habitat plays in the production of the fisheries in question. - . .
There are three major reasohs that have traditionally been held to be the ressons .ot
why fmsh use estuaries. The tremendous primary production stiributed to estuaries
leads to an increased food availability. The 6ften shallow and brackish to sometimes  «
fresh water available in the estuaries offers protection from preditors on the ybung
of many spevies. Certain. fundamentally important, chemicals sch itamins and
growth stimlators seem to be available in the estuaries as well us the availability
of suitable physical Substrates, .
in recent vears it has become increasingly appafent that the distinctive attributes
of nursgry areas are difficult to_ define. An important research question, therefore, is
how specific is the delection for a mirsery habitat and what basic criteria are n
to protect those characteristics to provide suitable fisheries production? The distri-
o7 mion of fisherfes species jn estuaries is life-stage dependent and many species use
erent habitats in a pridictable sequence. Egcept for a very few spvcies tsalmon.
for exampler. we do not know the cueing mechanisms used to initiate and guide
these movements: nor do we know the relative importance of each segment in the
sequerice We still need answers to basic' questions of sizes and reasons for species
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fects of envi tal variations on survival, growth and

_ The most im t fundamental question, in terms of-effective mangement WOSK
grums.revolwsmund thecentmlqueﬁmofthem!atmmlupbetmnﬁm

+ tion in® the and the quality and quantity of nursery areas in_terms of the

avsnlsbxhtyol' andmhseqmtgmwthandmtalxty In other wokds if we im-
numetyhalﬁtntintlwnatmsestunrnswﬂlwealsoxmprwenn

enlarpthe Sd“: n.longourcoastalfmge ‘
P While there m&umtmis portant to
u&mwm&rﬁmuﬂdumthem mkol?phynqgtm-

fisheries
- EES :"*m'z.;-:,‘::gmm i i e o
he gra are

i late to the by fisheries species.
The solution to all these im t will mau) ‘
) pokedy portant questions teql.m'e large, h—dncxplinary ’
~ [Eprror’s NOTE.—The following documents were submitted along '
« with Dr. Schubel’s written testimony and were retained in su
mittee files: “Ten Critical Questions for Chésapeake Bay in rch
peake i Octo-

- and Related Matters,’ .
ber 1983; “An irnqte Reaearch Strategy,” by Ferris Webster,
" National Academy 984; -and “Fun ntal Research on
‘ Estuaries: The Importance’ of an lnterdmplinary Approach,” Na- ~ v °
tional Academy Press, 1983.] . -
Mr. Stupps. k you very much, Dr. Schubel. ,
. I am going to begin the onguestxénmg I have quest.tons here that I_

.am confident will go'beyond 5 minutes. [ am to ask the staff to
gently inform me when it is 5 minutes so that we can keep a fair
appertionment of time for the members who are here.

Dr. Baker, you say on the second’ page of your statement that our -
research fleet will need replacement in a'few Eeam Are you refer-
ring there to NOAA's research fleet, to the UNOLS fleet, to nei- .
ther or to both? .
Dr. BAkgr. I am referring there .the academic research fleet.
Mr. Stupps. Can you be more precise about the need for and the -
", scope of the replacement required, and wou
+ . for these replacements to come from tbe Feder: GovZ'nment
Dr. Bakgr. Yes, I think in m we would be expecting fund-
ing to come from the Federal rnment. A detailed study on the
* need for replacement of the academic fleet is beu:ge put together by
UNOLS now, and that can be made available to subcommittee.
It is important to note that the University of California has pro- .
vided the . Scripps Institution of Oceanogra hy with a research .
.veseel built wnth State funds, and that the niversity of Texas is

planning to build a research vessel with State funds. are ex-
fpleg of academic research vessels that will not come from Feder-
unding.

Mr. Szrupbs. lamnotsuretheremagreatdangerofagreat
many additional States deing that. , ,
" Dr. Bakgr. I think thst is probably right. - '
Mr. Stupps. Dr. Heath, you propose what you call block funfling
for oceanographic institutions to rebuild their infrastructuge for
: mariné scientific research. Do you‘have any idea of the nt of
, monéy that would be needed to do the job, and does i/ matter -
which Federal agency provides the fundi :
Dr. HEaTH. Accurate estimates don’t mall ist, I believe.- The
problem has barely begun to be defined, but.cértainly numbers will
be in the $30 million per year range—— ¥
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r. STupps: $30 miltion? // ' » L
. HeaTH. . This weflild be a good opening number.

s far as the approprjdte Federal agency to be involved, provid-

inglthat the guidelines Avére appropriate, I don’t think’it necessari- -
rence. The major block funding in the past =

ly makes a lot of di
was through the. Offjife of Naval Research. Subsequently, of course,
the National 8ciengt Foundation has played the dominant role in
funding for ocean phy, but I.don’t think there is any particular
magic in either or/in other organizations that make them uniquely
. qualified to do this. ~ :
at criteria should be applied to determine the eli-
titution’ for thib kind of funding? N
. Definitely peer review. Assessment of gensible long-
range plans by peer review would maintain the kind of quality that
we are used to seeing and would make sure that the funds are well-
spent on high priority items.

Mr. Stupps. What arguments would you use to convince OMB _

that such ffnding would be in the national interest?

Dr. Heat. Well, I hope that they would, look at the historical -

record ‘and observe what happened to the nature and the g@ality
- and the number of scientific results which emerged during the da
of block funding versus the same level of output now when the

funds are cut into minute blocks. I think that shey would find that
in terms of efficiency, that .is, the amount of product per dollar, -

* oceanographic research was much better off with the block fund-

n%ir. Stupps. Also for you, sir, or I guess for anyone else who

would like to comment, you say; Dr. Heath, on page 3 of your state-
ment, ‘“virtually every component of the Federal establishment
now acts as though it were able to manage long-term scientific
planning petter,than the institutions whose futures depend on such

planning.” N\ .

%ould you elaborate a bit on that? . i

,Dr. HEaTtH. I- think this has largely wn up from some very
valid concerns over accountgbility, but I think it has reached the

int now where, in many cases, program managers are forced by
re.éislation to make decisions on the allocation of funds and the
way that they are accounted for which really have nothing to do
with the nature of the scientific problems that are beig addressed.
I think that the kinds of regulations that are applied ha
little to do with whether or not those funds are achieving the scien-
tific. purposes for which they. were .allocated. - '

Mr. Stupps. Again, bear in mind that anyone is free to answep.

Which agencies are doing what kind of plannidg that could better
be done by the oceanographic institutions?

Dr. Heati. I think virtually all of them. I think that Dr. Schu- -

bel's comments a monlent ago provided an excellent. example, We
are faced with a number of severe difficulties in ésfuarine settings.
It is quite clear that' if one were to back off, make seme rational
long-term scientific plans, and allocate the resources for relatively

exmg%periods of time, we would make much greater progress in -

sojwi hose problems then we are able to do under the present
ime. .

. Stupps. One more on that subject, and, again, for anyone,

are you confident that the institutions are better able than she

Go'verqment to agree upon a coherent research plan, or is there
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not an analo%ous mk that they wauld be hindemd by dm
he institutions themelvT? *
u

Dr. . Oh, I am sure there would be dissgréemexit:s among

the institutions, but I think that the application for peer review .

plus the fact that the survival of the institutions, in the long hauil,
depends on, their effective administration of this kind of support
would ensure quality. The management of these funds by |

.- at the Federal level carries much less penalty to the people dg::ﬁ '

{;he lmanagement than would management. at the instituti
evel. . .
Mr. Stuops. Would anyone else care to respond to that?
{No response.] ‘
" Mr. Stupps. If not, I will turn. to' Mr. Pritchard. '

"~ * Mr. ’anmn.£mnk you, Mr. Chairman. P
) rall

I would ask ge y of all the.panel, are we talking about a
massive influx of Federal money? Do we have to double our effort
or quadruple our efforts? What are we talking about here? .

Do you want to start, Dr. Baker? > :

Di. Baker: 1 think it depends upon what we are talking about.

The National Science Foundstion has put together a long-range

plan for ocean sciences, based, on the best scientific estimates of

¢ what they think they can do and what the community is prepared
to handle."They see a logicdl argument for a budget, not necessari- -

li:ne that would be accepted, but & logical argument for a bddget
.t
for y research. AN : ‘
'Ph? NSEE D?vision of Ocean Sciences has about $130 million and
the{ are talking about going up above $300 million. . -
. If we look toward satellite rrograms that are aimed toward
oceanography, the kind of satellite -program that the oceanogra-
phers would like to see operating during the next decade, that is,
the decade of the 1990's, is a four-mission p that would be
on the grder of thiree-quarters of a billion dollars over a 10-year
period. That is to be compared with the kinid of operation we have
now. The ocean drilling program, foi e ple, is a p that
costs, over a 10-year period, about $300 jon. That is also a typi-
cal cost of & single satellité’ mission for oceanography. o
So, we are not talking about a major change in order of magni-

' ‘.'tude. but ‘we are talking about double or triple the amount of

money that we currently have.

* Mr. PrrrcHarp. Do any of you other ge.ntl_emgn want fo com-

ment? Dr. Ross? ;

Dr. Ross. Not talking specifically about money; but one of the
problems the scientific community faces is the ﬁrexeral predictabil-
ity of funding.4n the last few yea re have been rhany flucjua-

"tions in the budgt K:ooe& and” this causes an inability to make..

long-tern? -plans. We have heard about Sea Grant, for one example,
but there are other agencies or programs that have started up and
quickly~disappeared. It is difficult to_work from to year with-

. out knowing whether the program will survive; that type of behav-
. jor, regardless of the funds involved, makes it very hard to develop

long-term scientific programs and to focus on the right questions
and to attract bright young, scientists to participate in amae en-

deavors. <. © N
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'Mr. PrircHARD. So, besides the level, the assurancé that funds .
will be there for a certain period of time so that people can plan
their, careers is vital. ’ ' e
Dr. , Yes, sir. (. : '
Dr. HeatH. I would that comment, and I4hink one can
get some - insight by looking at the way that other countriés deal
with their scientific support for oceanography. A very typical level
of commitment is 5.years although appropriations may well be on a
year-to-year basis, Such a long commitment is quite unusual in aca- ‘
denﬁcoeeanogralphy this country. - -
Dr. SCHUSBEL. celanly-wouldadd.thattﬁatkindofpmdictabﬂ- ‘
ity in funding is necessary in estuaries and.coastal waters. We
have not.had-that. R I Te :
{ Dr. Boescn. With regard to environmental ity research since .
mast of the emphasis is placed on. coastal ‘estuaring waters, as.
Dr. Schubel mentioned, very little of it is going to the.long-term
" research of trzlingto understand ‘the systems operate. Now, we
have a great diversity of Toastal ghavignments around our country,
and not all of .them need to bergxhaustively studidd. One can ex-- |
trapolate from bne to the other to a certain extent, but this is an’
area that is essentially grossly underfunded at present and it is
going to be expensive simply because of the wide range of environ-
T ;mﬁxtswehavetqconsider. Mr s -, '
- r. PriTcHARD. Thank you, . Chairman., -
. .1 have been listening to Dr. Boesch, and also-Br. Sch 's testi- .
; mony. To summarize what the two of have been is that v
the priorities are not being appropriately set, and we have to put =~ :
the scientific community back into the loo L \ . -
It seems to me tha we.havesomanyd?ﬁemntadvinfycmnmw-
~ tees already in existerice and, y&, you feel that our Government is
" . not appropriately prioritorizing how funds should be expended. I
have the mention of Sea Grant and the Alvin, estuarine pro-
grams, . erivironmental quality, and I am not away with
* this collection of testimony with what you gentle: can collec:
- tively define as being the top five isfues that ought to receive top
* - priority funding in this country. : .
Is there a consensus among yourselves? . '
Dr. ScHuseL. Let e respond for the estuarine community. I
think, certainly, the top priority that I would have is that we .
Back to trying to inderstand how estuaries operate. We did in
early 1950's solve many of the first order problems in estuaries.
* Much' of the foundation of our ing of the physics and bi-
ol%y of estuaries was laid during that périod. : ,
e have never gotten on to the next generation of questions, the
e oy oF the bicoey. Mwmmiﬁ LI
wi interaction i . ‘ , ,
- the p 'cs.Thatisthelpvel?understandinsthatymhaveto :
. hava if you want to manage an estuarine system and make reliable
ictions about what a proposed activity by society will have on

system. 4
We have been in such a hurry to do the ypplied research in re-
sponsetoase;iesofcr'mesorpe:mivedcrhes,thatwehave‘not

4 1z,
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. even begun to attach that sbcond generation of questions. I think
* that is a terrible mistake. * =~ = . '

: The Federfl Government and the States have been extraordinar- ~
- fly generous in.support of estuarine research, but I don’t think we
- -have been given the freedom to pursue the proper kinds of studies.

' As to the nature of advisory committees, there are all kinds. -
.« There are citizens’ advisory committees, there are citizens on the
- scientific advisory committees, et cetera. 1 think what we really
. need to do is to'go back to multiyear funding of important estua-

' rine systems through partnerships between the Federal Govern-
ment and the apppepriate States and that for early system %n ap-
propriate research pldn gdeve loped by the scientific community

- - and is Subject to scientiffc peer review. That can be done with-a

» modest level of support and should be done welt in'advance of large. .,
experditures of money for. research. o ' . '

L If you carge to me today and said you had $1 million tomorrow to
do a'study of Long Island Sound, we could not put together a good,

scientifically sound study of Long Island Sound.in a short time-

: frame to use that $1'milliog appropriately. If"you said you have

I $100,000 for the next 12 mo ‘to design an appropriate study,

and that-if it stands the scrutiny of peer review by the best estua-
rine scientists in the country, then we will come up with funds for. .
the research, we could do it. I would like to have that challenge. .
. Dr. Boesch. 1 certainly echo Dr. Schubel’s comments, but to-
broaden the perspective here, and I haye no vested interest in the
subject since I am essentially a ooasival oceanographer, 1 think
there is' a growing consensus in the oceanographic community that

the time is now to really approach some gi ocean issues. These.

are not only of vast scientific interest but also of substantial practi-

[ 4

- cal importance with respect to climate, fisheries, and the like. .
.o So, the National Science Foundatien in its planning and the
Board of Ocean Science and Policy is attempting to develop these.
consenses of idess that you ask for. : .
Mrs. SceNziDER. 1 am curious as to why Dr. Schubel doesn't feel’

'" that you have adequate opportunity to do the appropriate kinds of -
studies. Is it that the Federal agencies have not provided access?
Dr. Scuuse.. Well, when. you -think of the possible sources of
funding, you immediately would think of going to the National Sci-
" ence S‘pundation’ for basic studies of Long Island d. And we
have done that and have had some success. What I am 'saying in

addition, however, that the next generation of questions requirées - -

interdisciplinary studies,*number one, and regional studies, .
number two. You can’t get around the need for these if the science
is to be responsive to management needs. And these dré going to

have ta go on for a number of gears. ' '

. Those kinds of projects don’t fare very well at NSF, and perhaps
with some justification. So, I think that the aggropriate.funding ve-
hicle has not been available. Now, it may that with the new’
amendment to the Clean Water Act, if there are funds available .
for Long Island Sound, Narragansett Bay, Buzzards , and Puget

Sound and if the expenditure of those funds follow criteria )
that I outlined, I think we could make significant contributions to .
I. -science and to society. I am concerned that that won't happen. -
03

c . : ' .y



A . , [ , . | . - .. 6“ k'
' 1

4

“Mrs. ScHNEIDER. Well, 1 think that &e also share that concern in
that the nature ofithe beast here in Congress and the way we do do
business is, unfortundtely, on a year-by-year basis. We hear .the
same kind of testimony before my Science and Technology Commit-

" tee where the energy industry is saying “wé don’t know if we

. should pursue photovoltaics, or if we should go with congeneration
because there is going to bé Federal funding there; and is energy

* . independerice a national priority or not?” ,

We are in a situation here where we don’t know to what extent
oceanographic research and 'gut‘suit of the solutions to some of
thtasre roblems is or is not a nltional priority. , - ,

. . ] .

Dr. Rogs. I think one’oﬂ the lems of the pastﬁs been the

. nature of/oceanography. One of the best definitions I ever.heard,
by Henry' Bigelow, was that oceanography is the application .of all

" science to the phenomena of the ocean. For many years, we had bi-

* < ological oceanographers, physical oceanoglraphers. chemical ocean-

ographers—I think you know this very well—and each group would
tend to push for its own priority. Rarely would they get together

for a consensus. ) . : r

I think we have seen a growth in the field, if I' may, a-maturity

that now realizes that there are certain world-wide types of prob-

lems, techniques and technologies that are important to basic un-

i derstanding of the ocean. I think you have heard some of these

"+, things mentioned today. * -. : '

i We didn’t comé up with five ?asic problems. We weren't cha
with doing that, but I suspect it we were, we would have to
the satellite one,-and I suspect we would have concluded that the
world climate one was certainly very important. We may have dif-

-fered after that, but we probably wouldn’'t have been_too far away
in our thoughts. . . ' :

The point I am making is that it is a varied profession, and be-
cause of the different backgrounds of people, it is difficult to reach
a consensus, but that is happening now. I tHink that is a very posi-
tive sign. , .

.’ Mrs. ScHNEIDER. Very good. ‘ ‘ .

I think that Dr. Schubel’s reference to the annual Sea Grant fu-
neral dance was certainly well characterized, but I must admit that

, . for members of the scientific community to feel that you are on the
outsitle is most unfortunate when you have the opportunity to com-
muhicate with your respective Members of Congress and also with
the ral agencies. It makes our job parficularly difficult, not
being sclentists, to be able to determine wggre' we want the funding
togo. ° - .

That leads to my next question to DPr. Baker about the process
that OMB uses in setting budget priorities. I would like to hear
some of your comments on their process and how it impacts some’
of the Things you were meritioning, sugh as infrastructure ‘and

other items. . . .
Dr. Baker. | c:?[rsally comment on that, because [ €og know
iy

how OMB sets the)f priorities. . .
Mrs. ScHNEIDEH. If you were in a situation to make recommenda-

“tions of Federal dollars in this area, what kind of sblutions might

you recommend? .oob . R

.
e, < *
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" DI'BAKER Icananswerthatﬁ'omthem {ofﬁew&lmlim
the science that can be done that-would be of benefit to the
’ ryandlﬂunkweneedtold&mfyboth'economcmdsocmlbeno-
. fits. Then, OMB would have to’take such information and then
weigh it against all other econoinic and social beneﬁts toﬁmk,e its
bu delmi;om . oh f the
en we look at oceanography; one ¢
that we see now is the Upmmbxhty*for understan Wan »w%:&e? the
climate is predictable. to now, ‘'we have not even béen able to
see the way to'do this. Now, with our understanding of processes

’ thptoocur 1kethxspastyearsElNino,formmple&or
" that occur when we carhof\ dioxide in the
" SW:& “‘i. systewe e ““’ﬁm"““ e if ey L‘i
‘ e er these p ey
‘ p le, to built that mg) that "actunlly d og,
This has enormous implications for economics,” for ture,

‘and commerce. This is sométhing that we cpuld do. It is not an ex-
pensive proposition in terms of very large-budgets, byt rather an
increment on the kind of activity that we have now. That is the

kind ofpn;grnm that I thmk could be verywell supported in terms .

of its benefits to the .

Mrs. SCHNEIDER, Regardmg the Jomt phic Institutions
that recently.completed thé researth’strategy for the study vf the -
. oceans by satellites for the next 10 years, fo what degree has that
- study-been shared with the other Federal agencies that are spend-
;:(; c‘l?ollars for research in this area, and what has, theu' résponse

n:
Dr. BAKER. We worked very closely with the Fedéral agencies in
&m:mg together that report. The report was supported by NASA.
e have worked losel with representatives from the Navy, wi

NOAA, and f ational Science Foundation. These are all
agencies that have dl rent , of the action in oceanographic
‘satellites. The Navy satéllite. NASA is p

for the TOPEX satellite that res ocean circulation. NO

will probably be responsible for a satellite that measures ocean
color, and the National Science Foundation will be responsxble for
the basic research that takes place.

" # So, we have tned, and I think successfully,"to work closel

. the Federal agencies in putting together that report which, a1y

way, is one of the first and, I think, dramatic examples of all the
disciplihes of oceanography Wworking -together to put together a
phased plan that wxll bring marvelous new results to oceanogra-

ph

gixs,.Scnnmmm We. have the plan, and everybody worked to-
gether to develop it as a unit. However, the key question to the .
whole proposal is to what degree have the various Federal agegn-
cies, like NSF and the Navy, agreed to pick up on_ those recommen-
datnons and to include them in their research and operatxonal pro-

gr?)r Baker. I think you can see in the fiscal year l%ﬂmdset.the
Navy satellite, N~ROSS, has been very strongly supported by the

“< NavyandNOAA Aslunderstandxt,thatnsmthe budget. I be-
lieve that the TOPEX satellite is being considered as a very high
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with the agencies for a new color imager for the 1987 budget.

One of the points of the strategy was to try to put together an
oceanographic .program, not one that would happen all at oncé, but
to be a phased p m that could be worked out
cies. The National Scignce Foundation has worked in

priority for NASA in the fiscal year 1986 budget. We are working

their long-

{'ange plan the need for the research to go along with these satel- ‘
. . lites. ’ - .

" Mrs. ScHNEIDER. That sounyls lik#ua good responsg, aund-I thank
you very miuch, all the panglists, far their insi% 1 imony.
Now we will have the oppoftunity to ask ¢hose Federal agencies
about their commitment. ..

Thank you, Mr. Chai . f N

Mr. Svypps. Thank y;mm. Schneidyr. : s :

DM Schubel, you give high ‘marks fof igtentions and low marks
for performance fo existing Federal gnd State programs to- lﬁect
and. manage estuaries.To follow up’more precisely a q'\)bstion that
Mrs. Schreider was discussing just a moment ago with y -
ing the zz;ently enacted plan to fund mﬁmtive pollkttion
ment and monitoring programs in Long Island Sound, Narragan-
sett \Bay and Buzzards Bay, how do we make sure tQis program
works where others have not? ] , _

Dr. ScizuseL. I think you should involve, at an early stage, the
scientific community that ‘surrounds those various estuaries and
the scientific community also in other parts of the country. To
date, I know that no one in my institution has beep’ contacted
about the Long Island Sound studies, and I know that nb one at the
University of Rhode Island has bekn contacted about the Narragan-
-sett Bay study. ' ' o

So, I think, for starters, we need to involve the scientists in this.
I think what we don’t need, at this stage, is a detailed monitoring
study of Long Island Sound, Na.rmgnnaett Bay, or Block Island
Sound, because, quite frankly, we wouldn’t really know what to.
monitor, where to monitor, or at what frequencies in time and
space to provide any useful data to managers who would be making
decisions about these water bodies. ‘

Mr. Stupps. I think that answers the question.

Dr. Ross, has anyone at Woods Hole been approached with re-
spect to a Buzzards Bay study? B

Dr. Ross. Yes, we have. This is maybe a little different case, but |
think we were the ones that found some of thg major problems
there and called attention to them. . _ :

Mr. Stupps. Right. This is very recently enacted funding, as you
know. It may not be underway.. ’ T '

Maybe, it is premature, but are you optimistic about the ability of -

‘this program to produce information that will be relevant to all of
our estuariné areas, or do we have to have individual programs for
every estuary? . ~ ‘

Dr. Ross. [ am not an estuarine expert, but I will say one thing.
One of the weaknesses in past estuarine research has been a tend-

ency to focus on one estuary at a time. I think as we learn more

about the general processes, we will then make great progress.
. . . \ ’\
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Dr. SchuseL. | think: certainliy. there are ;a lot of thi t};at we
can learn that are transferable from one estuary to another. There -

is no question about that.
_ That level of understanding may be adequate for most of us as
scientists. It really is not adequate, though, if you are an environ-
mental manager wha has to make a decision that is going to in-

volve hund of millions of dolars or maybe billions of dollars on N
waste treatment, or other decisions that could affect the living re- - |
sources and aesthetic qualities of an estuary for dec'ad'es to centur- '

ies. .
. There you have to look at all of the processes individually and
. coﬂeCtive{y and see how they are manifested in that particular es-

. tuary. The same processes operate in Long Island Sound as in Albe-
marle Sound. No question about that, but the relative importance
of those processes may differ by orders of magnitude and mani-

. festations, may be entireladiﬂ'erent. ; . .
‘Mr. ,Stupps. Dr. Schubel, you bemoan in your statement thé
dominance of sociopolitical factors in estuarine research. I can’t
resist asking you whether, for example, you would characterize this

‘subcommittee as a sogiopolitical factor? {Laughter.] "

Dr. SchusgL. | would never do that.

- Mr. Stupps. Please feel free to do so, '
1 You criticize the transfer of responsibility for sophisticated. scien-
tific and technical decisions on how to attain research objectives
into the hands of concerned, well intentioned people who_lack the
scientific and technical training needed to make sound scientific

J ents. - : ,
/ . What advice would you give to a humble and well ihtentioned
policymaker who goes to the trouble of soliciting sophisticated sci-

* entific and technical advice from highly qualified individuals onl
to receive advice.that is not only highly sophisticated and techniy
cally impressive, but also contradictory? .

. Dr. SchuBgL. That is a tough question: 1 at least succeeded in
writing something that got people's attention, I guess. T

Most of these problems are very complex, as you have pointed
outf. I think what we need to do, though, is when we have a par-
ticular environmental problem, whether that is ocean dumping in
the New York Bight, dumping of dredged material in the Chesa-
peake Bay or in Long Islamd Sound, or any of a range of other
ptoblems the first thing you have to do is to look at the full range
gf alternative strategies that you have at your disposal to deal with .

" the ‘particular problem. Then, you need the best, the most rigorous

' scientific ahd technicat #ssessment of each of those alternatives—
the environmental effects, the public health effects and the eco-

- nomic impacts: - .. L.

It is only after the scientific and technical analysis is complete
that the social and political factors should be evaluated by decision
makers in arriving at a choice—in making a decision. : >

We don't.do that. Usually, we fake positions at the outset. We
line up on one side or the other early on in the process, and from
there on we expend.most of our effort in defending our turf, and
we never really get around to analyzinithe alternatives.

. We have to use science to look at the alternatives apd then to
put it into the other political realm. ' :

»
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. Mr. Stupps. Dr. Ross, are ‘you satisfied that the State: Depart-

™

‘ment is presently-doing everything it reasonably can to'facilitate

the access of U.S. scientists to opportunities for marine research in
other countries? , .
Dr. Ross. I would generally answer yes. This is notlan easy issue.

- The State Department received considerable help recently when

 the President acknowledged the right of other states to control s¢i-

"entific research within their EEZ, and this committee helped to

move’ him in that direction. - -
There was a littlé enthusiasm recently tq develop bilaterial

_agreements, particularly between the United States and Canada. In

my opinion, that may have been a little premature. Bilaterals can
have a number of implications that aren’t fully understood. :
We have had problems with some specific countfies like Trinidad
and Tobago, and the State Department recently sent peoplé down
there to meet and talk about the problems, and that has helped the
situation. . -
So, I'don’t think the problem rests right at this moment with the

* State Department. What I am concerned about, if I may,is a slight-

ly different aspect of thé prolflem, which may regt with the scientif-

_ic community. I think their fears and concernd about working in

this new regime may make those individuals who want to work in
foreign waters pick the simplest and easiest plages to work. Scien-
tists have careers to rapidly develop. By doing so, we may make
our worst fears come true. t is one of the reasons that I sug-

a_more aggressive approach to make it easier for scientists

-to try this process.

1 am concerned that a young scientist would be hesitant to try to
plan marine scientific: h with a foreign. conntﬁy, to go
throungh all the aggravatién, and it is considerable, to develop a

rogram, to implement the program, to succeed in the pregram,
and be willing to try again. I think if we tould find ways 40 make it
easier, especially so that individuals.don't have to learn all the in-
formation anew each time and can know what is available aboute
thé research style and behavior ©of other countries: this cpuld be
very helpful. At this moment I couldn’t fault the State Depart-

mient. They have been very helpful to me, and at this ' moment, I_ -

think they are doing 2 job. .

Mr. Stupps. Do any mem{)ers of the panel want to comment on
Dr. Ross’ proposal to establish an office of international marine sci-
ence cooperation or to suggest a possible location in or outside of
the Government for such an office? .

Dr. Heaty. | think this is something tht has been discussed and
there are pros and cons for'the location. I think at least everybody
that I have had any contact with agrees that it is a good idea. It is
a way of accumulating knowledge and wisdom that otherwise tends
to get dissipated after each individual experience, as Dr. Ross
points out. : : :

I think one could argue that such an office would make more
sense 'in the State Department than in an aeademic setting for
some of the reasons that I pointed out earlier. Federal agencies and
Government organizations tend to be longer lived than individual '
faculty who may be interested in a problem now but may have dis-
appeared 5 years from now. Thus, from the point of view of longev-
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1tyandamlablh mtotheﬁxtnre,themmsomebeneﬁtmasocx
. gg;m with the State Department.
\Mr 8. Dr. Corell emphasize in your statement the im-

Jportance of the worlk that has been _performed by .the submersible
Alvm. You also say thgt Alm is working at full capecity'and

. that a number of-ou scimh@cprogmmcennotbecon

d because only one MM osige] ia in operation.

o Seacliff. T SR I
t exactly is the Seacldlf, and what are its ca ities?
Dr. GoteLL. The Sex  a vedsel similar to Alvin, built about

7 v mh .
ed tooperaﬁbto G.QOOmete:ﬁ.‘ The Alvin submarihe is a 4,000-meter

ooupleyears,thembhsve beentrading of pilots between-the Woods
'Hole group, and.the Navy group, and Group I in San Diego.
However, havmgaccemtoﬂ\atvemelu&ethmk.profwndlyim-
portant forﬂxeamdem;c mumty,beca we can address ques-
taonshke duction processes questions in'the sea,
f&hle m xons, things we cannot now do with the
v : : : .
MrS'rumrs. accemtothevemelatthepméeenttime,
andxsxtadequate" -
‘DrComltlsope 0p233ndSubdepGrouplofthe
- Navy. It is primarily as I understand ‘it, to serve N‘\‘rz
mission needs, but there been, more openness recently to

-dress the pombxhty of having more scientists from the academic

community aboard.
B | shouldy noteththat there have been a numbelx;’ ogu academic scien-
tists operating their programs from those vesse t it is our opin-
xon, Fartxcularly in tﬂe Alvig group, and the need for 6,000-foot ca-
fy. that acgess to that vessel needs to be expanded.
As indicated, discussions are undétway, and the Navy appears to
be much more receptive to that question. Lh.manhas

?ut forth some new initiatives, as {ou pmbably know, in the Navy, -

r scientific research, and one of them is to explore more open

' access to these vessels for the academic scientific community.

- - concerning the EEZ, information to be collected, as I

Mr. Srupmlgaﬂ;eroonmvemyhubegun.todeve over
access by the scientific community generally pomgn?m

through the use of multichannel sonar devices, Sea-Beam.or Sea
Mark. Would you ar anyone else want to comment on the im

tance of this information to scientific research generally, tm
the implications of any decision to claseify this data rather than- f.o
make it available to the acxentxﬁc community? - - *
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Dr. Heas. The Board on Ocean and Science Policy has éotten
involved with this to a minor extent. I think/that the loss of that
data f:l:t for scienfific research would be upfortunate on several
grounds. ' .
We are fortunate that the U.S. margin, the exclusive economi?

. sone, includes examples of a large number of major oceanic proc-

esses and particularly of geophysical Mrecessessand. bottom types. In
fact, most of the sea-floor types that are found in the oceans as a
whole occur off the margins of the United States. So, we have the

. possibility of addressing an enormous ra of problems, from mid-

- ocean °ri towbductioifmnes,bo‘mrmﬁ:rsmdpof hemical

processes related to oil and gas formatiop arill mi formation
within our own mineral formation within our own EEZ. ..
To force the scientific eommu:xn? to ejther repeat the kinds of
Observations that will bé made and then- classified or be foroed to
go elsewhere into some of the enVvi ts that Dr. Ross has.de-
scribed which can be difficult and i uch more expen-
sive to get access to them our own seems $0 me to make no

‘sense in terms of national priorities dnd the use of limited re-

sources. - ’ )
Mr. Stupps. Mrs. Schneider, I have two mo sets\o‘f questions. I

~ wauld be happy to ﬁl:n:‘byou if you wish. -

- Mrs. SCHNEIDER. you. . : :

I would just like to make one brief request which will require a
not, so'brief response. I would very much appreciate it if each of the
members of the panel couldmpam for me in writing, and perha
for the other me of this committee for some point in
future, 'a list of the Significant scientific. problems and the new ini-
ﬁaﬁvesthatwemit:ﬁwhavewfwewithintheneﬂmtqlﬁ

. Second, I d like to ask for your recommendations as to

w thoge initiatives might be funded, whether it be by the Federal

Government, by private industry, or by cost-sharing a‘rrangemenm

.- Who will pay? - .

" The third thing 1 was thinking about is what bepefit to society
are we talking about? -
Thank you, Mr. Chairman. x

‘*° Mr. Stupps. Beware of giving assignments to academics.

>

Mrs. ScrNEDER. 1 have taken them for so long, it is about time I
give them. ) , ’ .

Dr. Ross. You gnake the assumption that our society is going to
be there in 10 to 5%@:&

. Mrs. Scuyeioeg. Well, I know I ahd my chairman are certainly -
working toward that end, and we have great. confidence in the
future. So, once again, let me request that these responses be only
one or two pages. We are talking about preparation for Members of

" Congress, and please eliminate any voluminous proposals that you
“might have, just outlines of priorities,

nk you. .

The scientists’ statements may be found oh pp. 193-202.]

'Mr. Strupps. Dr. Heath. ) -

Dr. Heatn. I might just inject a comment here. The National
Academy of Sciences Board on Ocean Science and Policy is now in
the process of a study that is called “Oceans 2000.”" One of its objec-
tives is to cover many of the questions you have asked. This study
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is not going to come out: with a'final report in less than a couple of
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.
years, I would guess, both because of the depth’in which hope to

.'addréss these questions and the glacial pace with which the Acade-

my normally moves. Thus; we can give you a quick.response right
now, but I think the deeper response is a couple yeais away.

Mr. Stupgs. Just be grateful that wasn't g television re r
asking the §liestion giving you 12 seconds to ¥ '

I am a little leery. Dr. , I don’t know if it was you or one"or.

the othérs, but on a recent visit. to Wodds Hole, I was given an as-

. signmen;ia'l."hat. is why I am particularly sensitive to this. Was it

you who'handled- me the elemen

k on oceanography?
Dr. Ross. A few years ago, sir. ' - '

. Mr. Srupps. Yes; it,was quite a few years ago, and I haven’t read "
_it. Sorry about that. Maybe i

rg%ns due when mine is.
‘Baker, you dand seve r panelists have commented both
about the dramatic, technological advancés that have ofcurred in

\ recent years and about the possibility that we will not, due to lack

of resources, be able, tb take full advantage of the.new technology.
For example, satellites ang other new kisids of instruments are-ca-

*" " pable of generatirig what you call a data explosion. The problemi is,
" of course, that the ge tion of cata helpe little if we do not have

the ability to process afi make use of the information derived.

I have two questions. First, is this problem caused by a lack bf .
systems keyed

trained ;;?gle to design and operate data procemm’g

to the n of marine research, or is it a lack of the equipment

itself, or is it both? , ' ¢ R
Dr. Baker. I would say that we are looking at a problem which is

as much the lack of trained people as it is the lack of equipment, '

but it is not just a question of the people and equipment. I is ‘also
a question of trying to unde d how to solve this problem. .
*® This,is a major new problém that we are facing in science, and

that i how to deal with large amounts of data and how to turn -

that data into useful models that we can use eventually for predic-.
tion. It is a problem of understanding and learning how to do some-
thing new. So, it is a combination of being able to draw on new

technology with a sufficient body of trained people so that one can .

do this. - ‘ . .
I think the scientific community in the United States recognizes
this. I think the scientific communities in other countries recognize

" this. It is important for us to try to be on top of this, problem if we

are going to solve it. .
Mr. Stupps. Where do you see the solution coming from; Govern-
ment, industry?

" Dr. Baker. 1 think it will be a combination of the academic com-
munity, industry, and Federal Government laboratories. For exain- .
ple, the problem has been addressed, to a large extent, by industry -

in their work with seismic data that they take for mineral explora-
tion, petroleum. There are a lot of the ideas which are devel;oped

there which can be taken over to be used for the other problems.”:

. So, I think wé will see an important role from private industry as
well as the academic community.
Mr. Stupps. OK. _ :
Let me .end with a general question that each of you can take a
shot at if you like. Maybe it is sort of an oral preparation for more
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serious, penetrating thought about your assignment from the ge;li '

‘ tlewoman from Rhode Island. . : "
.Dr. Boesch said in his statement that: “We sYe on the threshold
of substantial advances in our understanding and use of the oceans

o
*

as'a result of tremendous technological developments and the.-

fusipn of disciplines of ocean science.”

v question to any or each or all of you is what the Government

ought to he doing, if anything, to e sure that we move from -

_standing at that threshold to crossing it and making full use of the
benefits the new technology can bring. Is it a question, from the

[} .

Government's perspective, of money, coordination, staying out of
' thesway, or what? ' oo '

Dr. Heath. For lack of any other volunteers, I will step forth.
There are really two f8sues. One is the commitment of resources.

We have already heard.some of the costs associated with the KSF

lang-range plan which 1 think addresses in a r‘;ea? ‘ae?listic way
yofdo.

what is possible, what is imporant, what we are i

The other need from the Government, ¢hough, ‘is a long-term
commitment. In other words, as one gets llint.o more glebal studies,
mgre interdisciplinary studies, the possibility of ‘solving something

. in"1 year or 2 years becomes vanishingly small. So, if a- Govern-

- decisions:

‘ment commitment only extends for 2 years, and then something

going to see very much in the way of progress.” -

I believe you. need*both the resources and the long-range commit-
ment. . - _ .

Mr. Stupps. Last call for anyone else. .

Dr. ScuuneL. Certainly, within estuaries, we have not seen that
same explosion in technology that ‘has allowed us to look at estu-
aries in new and different ways,_hecause the time scales are so dif-
ferent in estuaries. ' B ‘ -

We need to develop néew te

. explosion of data that has
State-funded monitoring progra
I think what we need to ge=i

- the data into"usable infgs
forms that managers caggus

Nnologies. What we have seen is an
eRuited from federally fundgd and

to develop programs to tmnﬁg
ation .and put this -information into
e when they. are making environmental
Mr. Srupbs. Thank you. S :
Dr. BogscH. I think, in résponse tg your question, we need all of
th&hbove, basically. We needi¢nhanced support. There is obviously
need to use our resources betfer through more effective interagen-
cy coordination. In a certain sense, we also need Government to
stand aside at the appropriate time, because there is a tendency,
~ once a progkam develops in governmental agencies at all le for
_ it to take a life of its own. A good idea is generated and then it
becomes very formalized and stifles imagination ¢oming from both
within Government and outside of Government.

Mr. Stupps. Dr. Corell. .

Dr. Corert.- I think with’ the study that the National Science
Foundation has done for its long~range plan, the Academy, NASA
is also doing studies of this nature, there is a confluence of events
that is going to allow us to look ahead very, very carefully at the
scientific ocean research program of the next decade.

. ... . . 112 | |
A

" _else is in vogue and the attention js switched away, we are not -



. o +

Yo . 108 ,

. There is a certain paycholow ﬁ:ioﬁty that comes.from identi-

*. fying that as something. We the DOE program of some years

" ago, and it brought minds together. The Foundation was cemmitted -

to it for a while. I personally think, and I hear many people talk-

.- ing about the fact that the 1990’s might be a decade of ocean scien-

. tifie research, and the mere statement of that will bring minds to-

gether, bring commitment in our academic institutions, will bring -
programs out of the Government snd industry that would allow us -

to accomplish many of the objectives that you have from Dr.-
Baker and others of this panel today. . , !
you. - '

Mr.Stupps. Dr.Ross. . ° ’ -
... _Dr.Ross. Well, I think everbody has said what I would have said,
¢ ¢ sdlet me add Something different. - . . - ‘
. - The United States has recently acquired g territory is great-
er than that any country has ever acquired—its own exclusive eco-
" nomic zone. I am startled that this has not captured the imagina-
on of the Government: to look at our oceans and see how we can
- use them better,’and to cupitalize on this expansive resource and
.the scientific opportunities it presents. '
Mr. Stubps. Did you just use-the phrasé, the imagination of our
-Government? . : .
Dr. Ross. I should have known better. ‘ _
Mr. Stuops. No, I just wanted to be clear. :
Dr. Ross. Well, it is a wonderful opportunitity, combined with
the new technqlogies that you have been hearing about today and
- * some of these programs that we may enable us to enter a new and
' - exciting area of marine science: : ‘
Mr. pps. Dr. Baker. .°
Dr. BAkeR. Let me just emphasize the need for coordination. I
. think we have seen very important things happen in the past few
" years, both on the side of what has been supported by the Govern-
ment and also what ha.%'t;en happening in private industry. I-
think that as we look towdrd the next few decades, we are looking
toward an effective program that will only be effective if we do
have the proper ¢oordination within the Government, that is, be-
tween NOAA, NASA, the National Science Foundation, and the
Navy, and also the right kind of partnership between the Govern-
ment and private industry. : A o ‘
- I.think, without that, we won't be able to make our moves; but
with that, we have a change of having some dramatic new under-
" standing of what the oceans are all
Mr. Stupds. Thank you, sir. :
I am going to take the liberty of asking one j)ersonal question to
set the stage for the academic response that is due. :
Dr. Schubel, I can’t resist this. One of the things your t8stimony
did was make me rethink a word that I had taken for granted and
assumed | knew the meaning of," namely, estuary and estuarine,
which we certainly in our more lighthearted manner around here
use regularly. This is.a test of my staff. You can be cold, gnd cruel,
and academic in responding to it. I am going to read you a defini-
tion and I want you to tell me if it can be improved upon.
Dr. ScHuskL. Is this from Dave Ross’ book? [Laughter.]

¢,
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Mr. Stupps. You do notgww from whence it comes. It consists
of three sentences, the last of which is clearly my favorite: :

Est ryxstheusuallymuddyareafoundalongtheowanmtntt.hemouthof

rivers, creeks, or other fresh water streams flowing imo the ocean. These areas are
subject to extreme fluctuations in temperature, salinity, and pollutant loading. Gen-
erally. they ane a salty medium but can become almagst freshm tide and
stormy conditions. - . »

Dr. SCHUBBL I thmk it OOlﬂd be unprovecb upon [Laughter]
- Thank you. " °

" [More laughter.]

Mr. Stupps. Thank you. _

.Thank you very much, members of the panel *You have been
~ery patient. We appreciate your contribution, and we look forward
to a more leisurely 0pportumty to read your mtements in their
entirety. .

We go now to our second panel eompnsmg what I guess has to be
called the Government.

If the. five representatives of the Federal Govemment 'who are on
panel two would take their places, I will describe the rather unusu
al procedure we aregoirig: to follow. :

As all of the witnesses have been forewarned, in the interests of .
time, we have chosen to move directly to questions, and to forgo
the normal procedure of prepared oral testimony from the admmm-
tration panel. We do, however, have your written statements. They
are being ardently sought after, as you can see behind you and
they will be included in the formal hearmg record -

['%he statements follow:] .

! fal ] . . 5 - @ 11 4
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one .indicatior of tANis commitment, NOAA maintains science and
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Sn-rmu-r or Paur, M. WoLrr) ASEISTANT ADMINISTRATOR FOR Ocnu Ssavices AND®

CoastaL ZONE Mmmnlsm. U.S. DErARTMENT or Oonm

/ [4

‘Mr. Chairman and Members of the Subcommittee: -

3

\e

¥

¢

1 appreciate the opportunxty to discuss with you occanographic

- *
éesearch in the National ocean,tc and Atmospheric Administration .

!NOAA).

The Natxonal Oceanic and Atmospheric Administration seeks

L) ’

improyed delivery of products and serv*ges to the ma user
community., To accomplisﬁ this we must build upon oceahographic

. . 4 -~ :
and meteorological data and understandl%g of the ooean éﬁvi;on-
‘ ‘e
ment, . These &re

he result of the basic and applied resedech
.r

efforte cf the oc anographxc communxty and NOAA itself.

.

Oceanographic teseareh should support the NOAA mission. As

-

oceanographic expertise within our Environmental Research Labora-

. ‘:ﬁ"

':orles, Fisheries Laboratories and qboard~NO&A Ships. 1In L

addxtiah, many of NOAA' piOQramsffhenselvps have staff engaged
. s theR ‘ ,

in specific, appliea research projeccts. T .

,“ ( :

.
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Better coordinatidn of marine research.and {ts results are

continuing efforts, One of my six najér brégxnu objectives as .

Assistant Administrator *of.r,heynational Ocean Serviad (NOS) is
. . to increase cooperation withig_qovernnent anQLidch<th¢‘private'
. . -~ .
sector, . -

. My testimony today describes briefly a nunblt of-NOAA's' -
‘ ‘ -
. current efforts involving other Feisral agencies in cooperative

reéea'ch proqrams. It also addresaeg the future &irection in
oceanography at NOAA including effcrts underway to map the newly
. procla:me’ exclusive economic zone (EEZ): 1ncreasing the use of

B remote sensing capability; and the oMeration of NOAA's fleet. 3
-

* .
. e . . : ) i ‘
Coordination of Fedex’:al Max&ne Research Capabilit_y . . ¢
; N . :

mOAA~parcxcipates in a number of nultitaqenoy coordination

* effortsg, sxgﬁxficant exauples includu:

.

B - ‘ .
. ¢

o 'NOAA_AdqinisF:ator, Dr.,Johp-syrné. last gpfing.;eacttvated
- the Subcommittee on Harine'Reséefch (SMR)'cf‘the Comaittee
Ton Atmoséhe;e and Oceans Psgablisheénundér-the Ffederal Coordi-
ot rating Council for SCIence. Sngxneering. -Aand Technoloqy. ‘
NGAA chairs the SMR, which has met three times so far this
year, Senior represantatives from: eleven :;encies or depart-
menés have addreséed the overall Federal marine science

csudget, remote sensiqa of the dceané from"satellites; EEZ
L -

" . surveys and near-shore remot@ sensing from aircraft.

4 |
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Fedefal efforts in the EEZ, -and the needs and capabilities i

of the mariné community in the area ofocean {near-shore}

. remote sensing from aircraft.. o ;) , )
' . . . . . \“ - ,
. ‘I . . - ¢ .
o . NOAA has specific statutory responsibilitieq to coordénate ‘
) N .
‘Federal marine pollution tesdhrch, developuent and monitoring .

activities. NOAA's National Marine Polluﬁion program Office

~
[P ' K3
. (NRPPO) prepares, on a triennial basis, s five-year Federal’
v . . . ~

e

. s plan which describes the status of related Federal agency
‘ . ocegh ﬁollution progtams andti;;Iu;és feéonnendations on .
. priority research needs. Appéndices'to the Plan provide
~ . decailed information off egencies' marine pollution activities, . B
inélbdinq an inventory of £§c§11ties ang equipmént used to-
: conduct th;ie activitios. Action Plans are being developéd
by NMPPq,to specify detailed research needs and agency plans . °, ';

' tor ocean dispbsal of radioactive yaste ahd ocean dumping gf r§§

) -municipal and indistrial wastes. ‘ _ . &

-

‘0 NOAA‘slso participates in the Féde:nl oc;;nOQraprC'E}eet '.
‘ Coordirfation Co;ncil (FOFCC), along with other agencieg with
" fleets -~ th€ National sScience Fohndatan (QSF).”Ngéy, U%S.'
+ . Coast Guard; Environmental Protection Agency, and U.S. Geolo-
* gical Surwvey (uscs).‘ gﬁe Council reviews operations and

" managements methods, recommending common standards and . .

-;apptoacbes: seeks to improve planning, coordination, and

RPASEN

k .
commuhication of operstors of the U.5. resesrch fleet; and

disseminates operating schedylas. et

‘e

:-.
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ments to improve ou¥ coordipation in the oceanography area.
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Examples are:
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118 S ’ o . ,
NOAA has signed in & numbet of specific fnteragenéy agree-

Recently initiated eftorts to map tha“sxclusive Bconouic Zone

(zsz‘ are. the subject of an ag:eénpnt betveen NOAA and USGS,
signed in april 1984,

PR .
Sevgral, hundred memoranda and 1dtters of undorstanding cover -

a range of activf!ies vith the Navy from routine training and

¥ ’ .
exchanqe ©f personngl and fncilit;ps. to major data exdhanqe

and cooperativo oceanognaphic research efforts, We are -

devkloping a Q\rad'ggxeemgnt with the Navy under. which these

and othe: ind&yidua; acstvities can be carried out ih a 'simpli-
n / ‘

fied manner.

-

The OuterICDnﬁinent I'Sheif Environuental Aésessnent‘?rograa K =

(OCSEMP)- is a NOAA program suppofted by the Minerals Management
ﬁprvzce (MMS ), nox. becausa of our technical and logistical
expertise, in the Alaska region NOAA condgcts the assessnept
work on the effects of oil and g;s development under a_speciall

’

agreement which is to renewed in 1985, The purpose of the

‘OCSEAP effort is_to provide intormstion about the OCS environ-

‘ment and possible effects and iipacts. Until now, ‘MMS has

operatea its own enviranmental assessment programs in other
- .

regions. . -

- "
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. o .
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agency scope, for example:

[~
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various research projects are cerried out under & §oint

Agreement bgtween NOAA/Environmental ﬁeéeazch Laboratories

(ERL), the Naval Research Laboratory, and NASA/Goddard,
The purpose’ of this agreement is to assure -Ote effective
utilization of space cechnology and’yo 1mprove the knowledge

and understanding of ocean and_atmgspheric remote sensing.

NOAA ‘has a general memossndum of unBerstanding with the
pnvi;oéncntal Protection Agency for program eoor&inaqion
and inforaatfon exchange.  Under the ‘broad terms of this
agreement, we brovidé scientitiq support ;n‘responge to

sﬁills and toxic hazardous waste ciean-up‘

. [}
NOAA is ihvolved in several oceanographic programs of multi-

- * -

The Tropical Ocean and Global Atnosphere (TOGA) prdject iu
an inte:national reSearch project set up as part ot the
wor;d Climate Research Program under the auspices of the
worldyMeteorological Orq;nization, the Inte;governnental
Oceanographic Cpmm:ssion, and the International Council of
Scientific Unions. TOGA seeks to establish an understanding.

of the.complex relationship betﬁeen large periodic variations
. []

“in the tropical pacific and Indi*p Oceans (the so-called E1l

-

Nino-Southern Oscillation) and climatic anomalies in ﬁany

parts of the world.

- T
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NOAA coordinates the TOGA efforts o!‘the NSF, the Department

of Defense (DoD), National Aeronautics and Space Administrationa

{NASA), douestic'meteorologi;al and oceanoqraphic researéh insti-

tucions, and universities. Methods are pean worked out Yor the

(o]

Aruitoxt provided by Eic:

coordinated review of research proposals. ‘ .

- . * [ ’ ,
NOAA has drawn, together its, fisheries and oteanographic

éeééerch capabilities }A a program éurrgptly rgferfbd to as
tﬁe Fishéries-qceanoqrayhy Coordinated Invea(iégtions‘(FOCI).
NOAA seéks t5 include-other Federal agenbﬁes and siate and '
universxty p&rticipation to coordinate research on the effects
of envi'onmqntal changes on fishe:xes. ‘Yhe goal of this -
research is to quantxta;ive1y~measure tﬁe'effacts of ocean
processes and h&drodynanic featureﬁ on the survival of eggs
and larvae, angd on later juvenile lit; étadbs. The ;esﬁlts
cguld be used in developing pgediétive numeérical equations to
assist in providing much-needed lead-time for planning Bnd
Eﬁblementing improved management, harvesting; and processing

of these resources.

NOAA i spea—heading an 1nternational reésearch effort similar
to FoCI under the sponsur§h1p of the Intergovernmental
Oceanographic Commission (IOC), with the cooperation of the
U.N. Féod and Agriculture orq;nisagion (FAO); Both developed

.

and developing nations collaborate in research on fisheries

recruitment problems in similar, analogous, marine ecosystems

tnroughout the world, ) ..

’

20 .
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.. © The wbrld‘s Ocean Current experinent (WOCE) is being
planned to determine the general circulation of the ocean
and its relation to global climate. This major project is

. expelted to begin in 1990 or 1991. ' .

Mapping of the Exclusive Etonomic Zone (EEZ)
-~

- ) “©
In response to President Reagan‘s March 10, 1963 proclamation

-

declarinq the U. s. Bxclusiva Economic Zone, NOAA and USGS have

gnitiated a multi-year éggrerative prograu for bethymstric st

ing of the 200-mile gcontiguous zone. .

. Lo, -
High resolution bathynetric dats istbeing gathered with stdte-
of-the~art swath mapping systems to facilitate understanding,
development, and coflservation of this vast national resource., .
Initial surveys are being conducted off. the west coast, and will
cover the outer continental'ibelt,'slopc and uppeé ris€ off Calx~'
fornia,.oregon, &nd wWeshingtdn. _Bot;pn sampling for radionuclide
background studies by fhe Environmental Protection”Agency also is

. . » .
included, in the present work. FProposals are being consitlered to

f;éS?EG?KZZ a compleie suite .0of geophysical measurements ;s wgll
as measurements of meteorologi&n} pa;aneter§ and physical, biolo-
gical, and chemical oceanographic parameters. AN announcement
has been gade'in professional journals of €he oﬁportunity for
researchers to utilize thé'ship £ me to conduct compatible investi-
gations in conjuﬁction yith Lhesessurvgys. A workshop (December

L 1984) and conference (Spring 1985) are being planned to ensyre

4 T
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that the design of these sufvbys is responsive to thé- needs of
other Federal agencies, universitids, and'£ﬁ§ private sector.

: L -
An NOS plan outlining the scope of this initiativg.currently is

in‘draft form.
’ L

Sone issues of coordinatiOn and excnnnge o£ the data generated .
from the surveys of the EEZ ‘remain to be esolved. A working
group with representatives from NOAA and :BB Defense Mapping .
‘ A

Agency currently is negotiating on the quesq;an ot vhethez EE2

‘bathymetric data will be classified.

[} v . .

'Remote-Sensing Capability in Oceanographic Research - '

Signifxcant advances in our understanding of the ocean and
xts role in global climaco will require the synoﬁtic global
perspectave which can be provided. by satellites. Hajor projects
such as TOGA, WOCE, and ‘studies of tha.ocean's role in carbon -~
dioxide wa ing are dependent.to some degree upon satellite . -
observatiuqs. Parameters such ds sen'gufface teepqrgturé‘and'
bcean surface winds provided by satellites open vast opportunities

to understand ‘the ocean processes which influence fisheries

Y

. recruitment. Examples of recent successful applications of remote
. D ot . .

3
[T
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sensing data are:

¢

o The NSF~£96nsored warm Core Rings project, which-used sea.
surface témperaturg data and coastal zone color scanner . '
(€2CS) intormation to study the pfiysical dynamics, bidlogy

and chemistry ot warm currents from the Gulf Stream.

. BEST COPY, AVAILABLE o -

;. - .
T I ‘,.' ‘;S‘( . . . : . Py



- .

s

. L

. - . . e ‘.
N s . V4 .
© Work by NOAA's Nntiohal Geodetic Survey application of
SEASAT axti-eter da:a tq the Nation's .geodetic rdteronce
systen. The data axso hps,been uged to infer tha presence

ot ‘nrge scale teatures in umpped ocean arns.

A coordinatéd research strategy for the. dechﬁé 1965 to 1995

was prepared by a consBrtia of oceanqg:qphic neucqrch Anstitutioﬁéu
suanari:inq the requirenents for oceanoqrapby £r _‘sgpce. Thesc:‘

: rgquirenents are focused’ ‘more on rclatively shert - dnrhtion expats

.

~ nen:s, instrunents o£~new design, : non-real«:inc use of data,.and'_' 7 ‘g

.,

undefined ground systems to receive trahsufssions. A -

-

- EAR
“

-

© our.operationmal needs are for long term, continuous, routine-‘:

\ il Yoo . .

e
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'g -onitoring in-order to produce real&tinc proguc;u gnd se:vices

"And dtsseninat.e tnen to t.he users. Ce

. * C . n
-~ : . - . - - “ . -
b . - . ) - -~ - . "-_ ' !
* The NOAA Fleet co ‘

‘ . , -

X BN .. F] . . . “".

b i

" The NOAA'Fleet provides a vital oceanic data collection and
tesénf!h capability in suppor? of many va:ied narine scienc!
projetts. The vessels are in excellent ccndition. The hulls
will,be sognd through tha year 2000. we do not meed to replace

the existing fleet until the late 1990's., We are monitoring .

ship planning by' the National Science Foundation and Office of '

Naval Research, and others to be alert to deuslopments which
could improve the efficiency of our mission. Meanwhile our

efforts are on new ship’zbuipnen: and cata collection systems to

~

"

By con’tmst ﬁbn'n iuelute obnrvation vequi-r.qmps £o:
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Our current efforts intludes o

common grih, worldwide'navigation, and timing information

*
“

.

.

SEABEAM - This acoustic napping systenrproduoes high-
resolution contour charts of‘the seafloor, in real-time,
‘and is useful in producing detailed bathymetric surveys
of the EEZ, The sysfen ts cxrrent]y deployed aboerd NOAA

¢ . v

Ship SURVEYOR. -, . !

L.

Shipboerd'snvirbmnul Data Acgﬁisiuon System (SEAS) - "o

SEAS provides acquisition. fornsttinq, and trlns-ission of
shipboard marine weather observ:tions and zxpondabie Bathy-
the*moq*aph (XBT) ‘ocean te;oerature profiles. BEAS semi- .
autonated xnstrumentation vill be aboard ships of the NOAA

tleet to increase data sanpling coverage and to ensure a

= timely data return via satellite of meteorological. and ocedno~

'
- .o

. . ;
graphic iﬁfornation;_

Global positioning Systel\ (cysp « The nvs‘?m GPs is & non- _ E

funded, sa:eilite-based ravigation and time distrihntion .
-system which will provide precise, continuous, ail—wea;ﬁbé;
to aid 1anc and ses users. . New program requitements such
&as oothynetric surveys in the EEZ and global clinq;ozrolacca_
oceanographic proﬁrans.;can be met with GPS by providing
thighly accurate navigation and positioniné information world-

wide,

-
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o INMARSAT (International Naritime Satellite organization) -

v ¢ INMARSAT terminals will ‘provide a highly reliable voice
. communication system 16; NOAA ships éperatinqlin remote
areas. These systems utilife satell;tg $echnoloqy to ,
* prpvide a direct communications link to meet opfrltlonal
requirements and o facilitate resl-time -oniioring of

direct transhission of marine data. Two units will be

installed dboard the NOAA Ships REGEARCHER ahd DISCOVERER
by. February f98s. | '

These improvements are being installed beginniﬁg in Py 1984,
ftundgd by Lnttf-agency erqnsters. savings from pernbnnel reduc- .

, £ -
tions, and generally without new budget initiativgs. .
i ‘ .

’

"~ NOAA is sctively ptonotiﬁg the sfficient coopérative use of

-

fts vessels, We will actively solicit acnéelic'institutions"
N 3

aﬁdrfedernl_and state agencies to promote use of the Fleét on °
piggyback,’gnéillary, or shared projects. 1In addiiion, NOAA

1

will contect local officials and news ®edia reprasentatives in .
areas ;f planned and current vgssel operations. We are already . °
improving vespel proquctivity :hro@gh taking additional data an&
utilizing sea days gained through improved vessel performance

for additional project-related activities. , :

TR : -
‘ :

. 'Y : ‘
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Future Direction

e 4
-

NOAA is charged with analyzing and predicting oceanic and

atmospheric components of the Earth's environment. The impor-

tance of this globul.:integrated air-sea Spproach is reflected

. in NOAA's five line offices - the National Hekther Sefvice: the

National narinq~risheries Service; the National Ocean Scrvico;

the snvironnental Satellite, Data and Informmqeon Service: and

a e,

O

ERIC
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the ottxce of Oceanic and Atmospherdc Research.

.- ‘
Qur emphasis is on improved services; research must support

this service mission,

.
‘

Mr, Chairman; this concludes my préﬁared-statenent. I will

be happy to answer any-questions you may have.

L
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STATENENT OF

BR, M. GRANT GRoSS
DIRECTOR, OCEAN SCIENCES BIVISION |
- MATIONAL SCIENCE FOUNDATION

= I 1

_ OCEAN SCIENCE RESEARCWISUPPORTED BY THE NATIONAL SGIENCE FOOMDATION
N *

-

[ o

- . - o \
ny! name)is, M. Grant Gross, I am Diractor, mmm of 0cm Sciences.
Natfonal Science Foundation. -

) SN

Ocesnography ‘In the National Science Foundation ‘ts prisarily supported
through the Division of Ocesn . Sciences (OCE) fther support is
provided by the mvisions of Polar Progrns. Earth Sciences,

Atmospheric Sciences and Bfatic Systus ‘snd Resowces. smong dthefs.
A

OCE in FY 1985 has a dudget of approxtmately $120M. ‘mi‘s smounts to
about half of all ocean research comducted at u. S. mivessities ana/

about 70% of the nation's basic academic ocean research in tbe 4.8. 1In

1985, CE expects to Fund about 730 research projects, sdout 40% af the
proposals received. . These fuynds di” support about 600 of senior
" scientists, sbout 100 man-years of post-doctoral research and about 350
man-years of student support. lle'.arly'um 1s expected to be spenﬁ i

FY 1985 on fnstruments and equipment by the profects supported.

e

Ocean research requires expensivq shared-use éacﬂities: ships,

-submers iblies, anq'a deep-'ocem drill ship. Along with OMR and other

Federa) A’gmfci‘es. NSF supports operations of the nation's academic

[ *

Wf"' v
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research fleet. In 1985, aperationsYof 24 research vessels will be -

~supporte&. These vessels are operated by 19. institutions on all US
coasts, including Alaska, Hamaii, and the Greaé Lakes.

Research ships are the backbone: of ocean research. The supporting
Federal lgencies seek to insure t:.hat each vessel fs energy-efficieﬁt
m equippad with latest navigation equimnt modern instrmnt-

handling systm. and satellite transmission facilities to nw.ﬂe

cmicatim and data transmission, Working with MARAD and ONR, NSF

;'equhr'ly 'fnspectg academic veise!s,_ﬁb/ insure their safe a/nd}fficieﬂt
operatiop. , | - . '

.-

-

" "The tunction of $hips 1s changing 1n a fundasental way. Ships sre now

floiifng laboratories, proﬂdin( groups of invest‘igatﬁs with
facilities needed to, study ocean phemm "While the present fleet

consists primarily of cmventional ships. tneir replacsaents may wall )

be basad on diffemt types of hu"s. Some replacmnt ‘ships wil}

erly be dedicated to functions ‘such ss seislic invest igations of deep

ocean basins,

The deep-diving submersible ALVIN and its Aecaatly comverted tender,

ATLANTIS-II, cen now be used in remote areas of the ocean, prev‘lpus'ly‘
‘beyond the working range of its farmer tender. With its new tender,
ALVIN has made as many dives”in five months as it previously made in‘a
'year.: u.s. ocea;mgraphers are now actively seeking to obtain access to
a sujmersible, such as the"tavy's Sea‘:Hff. which can dive to GO0ON.
This will permit them to research half of the ocean beyond ALYIN'S
depth Vimits. - | | .

~8

N

-



© .scales. Satellites for ocesn sensing are in orbit, oM, Mavy anl g '

_m

]
’ T3 )

Ocean sciences are changing rapidly, primarily as a result of hdvanées
in computers and in satemte-reaote-smsmg. Over the mt fu gem
NSF will support acquisition of a dass VIT supercosputer for the
autlab!e on this computer will be devoted to ocean modeling. At the ’
same tine. NSF and other funding -agencies, will De Nndinq
{nvestigators to equip themselves to communicate frcn rewote locations
with this and otherls‘ugn"cmtm which may be Tocated on the other
sidg of thé country, ’

-

Scfn"ite-rubte-sensinl; is now providing observations necessnry'tor
" study ocean processes on approprfate ttae and space scales. Oceano-

-~

‘graphers can now study -ocesn processes on regionsl and even global

" NASA, and Japan France and the European Space Agency plan to lmch

sate"iwps that will provide data_useful for ocem stud‘s NSF and

. NASA plan to 1nsur’ that 0. .S. acd&ic ocmoqriphers. are able to use

this data stream in their research projeets. } ‘
Oceanographers in the U.S. and around the worTd are now planaing the
_next qenerati-on of studies to fate' advantage of these new
-apportmitfes. In projecting future trends in U.S. ocean science, WSF
staff has identified two important areas of future sclentific emphasts.
The Hrst Global Ocean Studies. deal with flows and nss water,
bnances. energy, ahd various biologlulicbmical substances ard their
effects on productivity of the oceans and .clmte changes. |

g

National Center for Atmospheric mm (NCAR). . Ond fifth of the zim}

.t

»~
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Thq slobal Oua‘nudiu will meke use of satellite observing capabili-

Ha. coupled ° with. in situ obserutiml progrns and guided by -

m-ericnl -odeung, usfnq the new supercmuters. to iniestigate

- Bloba!"‘o,c circuhtions - um are the main flow pactarns.

thefr virisbility? How are they related to climate and
pl"oduégwjty? ) : ‘ .

Open‘,‘;cebj! ﬂuxe} - Hf"lt are the mechanisms and rates at chl:
chehical’ .and dDiological agents ar@ transported through the

-

. Ll T

c&sm ocean dynuics nad fluxes - How ﬂm the cofstal ocesn
. opente and how do materials move mm 1t?

4

.,

Fr tor recruitnent nchmids - What controls the survhm

. ﬂa sration and reprqductiveg capacity of larger organisms in

‘the ocean?

"p' . . .

‘.
-

]

e stcood major area 1s the study af earth's r":st ander the 'ocean
usl.q oceau “drilling combined with the mest seisaic techniques

adoptad frm industrial practlce. The two major cmponenh of this

i
study are: ~

N

1

S

.

¥

.-
»
.
AL
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Submergbd continental margin.

Oceanic 1ithosphere and mid-ocean ridge processes.

-
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suwctt uithin the ocesh science cmity.

- ' { ?
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Such activities require equipping mdgnc mm( with the Vatest
geophysical mbumnmu, s well 8 one Or more fully-mipped

_ships to conduct state-of-the-art seismic studies of ocean basins and

continental” mergins. One of the most fntriguing aspects of this study
fs the wea of bdbuilding 1nstrmnt systns to permit long-tera

‘observations (years to tens of years) on active segments of wid-ocaan

ridges. .In this way, growth of oceanic phtes could de observed

directly. Scientists can then answer questions. sboyt. changes over time

fn the various plocesses active gn mid-oceah ridges.
These two areas of enerqing emphasfs -~ integuted, Targe scale studies
of - the qlolm ncmns and Msins -= are dpelopinq a broad base ‘of

-

They are buildmg on a firm foundation of. re.mt‘ly . .

acquired knowledqe . o . v
. LN

They reflect a growing aoility vithin the community to

. » i
deal.gffectively-with sclentific problems of.this sort .
which are large in scafe and inr.erdis..iplinary i

ifjﬁa
* " Y ) . . - ’
Tagy provide a solid and challenging fntellectual Sasis
for the scientific use of extremely powerful a:w
technologies of remote fﬁ:ing. supercomputing, and
" seismic maging fn otean: research.
.- Coupled with these techaologles they provide the - .

T . * ! [
N
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exciting ‘opportunity for a truly unique period of
‘ scientifi; progress in understanding the circulation
- and mixing of the ocmé; the.larqe'-icale'in eraction
' wmxmﬁamsmgmfhmof erials
through the ocems. and the structure and fomtive
processes of the Ocean basins.

-

~

.' And, 1 beueﬁ' it s fair to say that this s;:icntiﬂc progress will in
theflong run prove to be an assential underpinning for dealing ot
fectingly with the hportant societal concerns reht'lng to #eather and.’

‘ climate predictim, Hving and mineral resources, .and mimmental

pollution,
.-
4
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A ‘ U or DziAWARE .

) ¢ .:-mrt-m,mtﬁma!mﬁuatmr
N ‘Mmuyocnom,umm-wmmam
mwmmummcumm
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"muammmﬁninumndWMO o
muentmu which mu mnyluc fnnu:leu To
. mmm«mwumumxmummmreus -

. ' UNOLg 1s a national system that works with the fuhding agencies .

to assist in the effective coordinatsd use, sssesswent, and

planning of cceanographic facilities fer graduste-lavel ressarch.

and educationsl programs. ¢ ayopuu-mmmmm‘

mpport for mda.lc ocoanography,. m.s vul thereby continue

and enhance tba uoenmoo of this natm's omnographzc

-

- -Wﬁ‘mﬁemumo@@mumidﬁwm
‘ Pederal agencies that np;ort or use the academic oceanographic .’
flest. Thess are the Naticnal Science Foundstion (NSF), the
,0ffice of Maval Ramrd: (ONR), the National Oceanic and
Atmospheric Administration (NOAA), the United‘ States Geésloqicax

»
Survey (USGS), the Marine Mineral Service (MMS), and the’
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Dopartmetit of Energy (DOE). mmungto:‘mx.s operations
_thatuptovidedbythisqmnpotmciuisooordmmmmgb
the msF. . o ‘ e, NPT

Eighteen mmiu'm and fesearch instituticns are mesbers
um,mmmm-m.nmum Mestings °
mhldtvmam natnn-unq-,mu out
h:mhnmtin cmuttn,umim mz.m

-p.chnnd committees. A full-time hcutiwmy *taer

mmumrﬂmwwammqu
hnhingtoninﬂeh:ua. R )

- L 7l "‘ . .
\ . i ’

]
!hq’mpu und othct facilities apntut.d by m.s

institutions han.n:lnlybenacquna thooghllsrudm ot 26 -

research vessels in mﬁ.s fleet, KS¥ bolds title to 12, cam
uv,m1nnm-cqhzdbyom-m, mww
sute&mutnuaux sources. .

) mm hnbaanmk.tngvtththeinﬁi,nqquciuw
improve and maintain effective m“of_ tho nea}e-l.e reseaxrch
fleet. NSF is the J.a:g.se user of the Acpdemic fleet, with the
support by agency Mm down as:

-~

NsF 60-708 , -

oNR 10-15¢ R
NOAA, USGS, MMS, DOR  10-208 '

Othexr 108 o

The challenge in mhnaging the fleet is to match the
facilities and support available to the needs of the science
program. The actual scheduling of the fleet is cardied out by

-~

4
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the individual operating fnstitutions. This procedure maintatns
'clo.e ties between the ship operators and the scientific ’
lnmuqators. In qanoiiél, the sciencs is wooaodae'oa. with some
eoapotu;ian by funded research programs to get the available ship

- time, If there 1s a qrublem, it's thet the field may be
 bederfunded, so that too high a percentage of good salence -

s are rejected. - . o

I_a- pleased to repcrt that the cvoperative schednling of

the UNGLS fleet has' been working well. 'I-want plruhl;i'lr to
acknovledgn the congtructive help of the lntiml Scianoe
Youndation in achieving this. ‘ -

S

mmm_assaemz&e_
At the current r.m, the UNOLS Fleet is in mlatively good *“

shape. mxsamunmnewmmimmmmm

'ﬂaot éapacity. The fleet is mno.e fully, atilised. - .

Ploot usage has been incressing uodoatly over the last five
mrs, though it 1is siqniﬂcantly belov the lavels of tha -
previous five years. Fleat usage was 4,494 days in 1983 and is
estimated to be 5,210 days in 1984, The projection for 1985 is
5,999 days. Note bowever, th.nt the average ship usage over the.
five-year period from ]97;!:0 1979 was 6,056 days.

, To put the presemt fleet funding si‘t.uation in perspective,
it may be worth recalling the bistory of the academic fleet.
Over the last fifteen years, the national® capability to work at
nea from academic research vessels has dramatically decrmed‘.

K 3
An analysis prepared by the UNOLS Advisdbry Council two years

~ BEST 00"" .“Y,W‘f;, »
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ago_ indicated that t’hr academic resesrch fleet shrank from 35
vesselp in-1971 to 25 1n 1982. The size of the roooa:ch fleet
vas, however, nmlra nmolthcmldeclimot the
ovu-nn support of oeeanogrqphic munrch by all tbg Federal
o wa. Mhubouapcttnlulr atxugdmuin
manoc Wwomﬁmwm, which has failed to
up with inflatiom to the ‘extent that today's program i
significantly smaller then it was in the late sixties.
| mmum:masqtumzwhﬁ
.mmmmmm,mmmmmh
mu:mtomemcuumtm
_ umnmmm,mmmmm
agancies will !ncaa-.jormnmdamoop:luqviththoningnf
the academic fleet... The FOFCC Oceancjraphic fleet Study Beport
notes that, using a 30-year -lifespan for a moa:ch vessal, half
_o:thomsnoq. should be retired by the end of the cestury.
mq‘\/pmblu is ?ut severe with the Jarger vesseld in the DNOLS
flaet. _ _ . ,
UNOLS has placed a high priority ou desling uui'm'i'émgo
of aging of its research vessels, and has oqtabltsbod ] rloet
Replacement Committee to dov;lop a plan for orderly replacement
of the UNOLS fleet. We expect: that the results will lead to
" recommendations to the funding agencies. The committes's woxk is
coordinated with the Federal Oceanographic Fleet Coordinating
Council (FOFCC) oceanographic¢ fleet study, with UNOLS

-t, ;l
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pargicipnt'ion ;nd staffing. In addition, the Fleet iquemg
Coamittee¢ is representing the um.s. community in the Nevy's
program to develop chdracteristich’ for a new ship.for the
acsdemic fleet, .

A related I-m is the mitim, daistribution, and
wdmmtloﬂ.’. A report to WNLS on thls subject
mmﬁb,thm“vimymtlhﬂag In the two
years since thea, mumemmmﬁutwnam
has changed. su-otmmluum-um1nznpnmatng
to fleet cm.ltion are no lonqar applicadble. The Advimy
. Council 1: preparing an update, wvhich it plm to eouplete by

»

May, 1985, . ..
. . . ' |

UROLS is qddmsing igsues of future importance to the
‘academic research floet. . .ﬁ

% The UNOLS Avisory Council is looking at sew platform’
‘dosigml aa part of its intexest in orderly fleet xéplacement.
Might new types of plattom (multi-hulls, mi-suhnerstlu) be
hore affectli_ve than simple r?placmnt of one eonvcntiannl‘ ship
vith another? A : - -

¢ Oceanographic satellites, despite their pronise, have not
yet appaared on the scene. When thay do, possibly towards the
Ionﬂ of this decade, they may stimulate new mns for worldwide
oceanoqra;':hi'c research. New programs being developed to ‘
undcrstand_#bal climate variability are emples of how these

new tools night be exploited. There will surely be an impact on

'
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ship nsaqe, though I an nncertnin thut the new glohcl nmrch
perapective vill Wean that will'will need fewer slgipa. .
U‘NOLS is developing new pcroeedure to mprove the mational
plaming for distapt, expaditional research activities. ‘l'hc idea
Lstoilprovothomotshima hdinmtmtmthtwqhurly
digcussion ot plm by .cnuum. from all interested
institutions. The first results are prod.ainq, and prel:l.ninuy
plans for coo:d.lnud distant-water research osnntim in 1986
and 1987 are taking shape. ” ,
o ooncludo, I am proud of wo:.s's solid mnm in
wvhat -ay.be less glamorous areas than t.hose Qiscussed so far:
catabl:tshing and maintaining mndards for nafot,y on all UNOLS
ships) pro-oung the morxe offoctivo use of shipboard cc:l.out:lﬁc .
gear; ensuring that funded ocaanognphus from all u.s.
institutions have cmu to the fleet; prcnoting co-dnnications
between the ship—operaunq muwum and ocsarogxaphioc
research scianthts: arranqing foxr at-:m world-wide medical
~ussistanee to all UNOLS vessels. These effective ltqn in
improving the use of t.he acodenic remrch fleet have justified
the effort ~put: 1n by nany individuals to 701:9 UNOLS and to make

it work. . .

“
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Nr. Cbalmn and no-bon ot tha suhe_utoot »
Marine rmarch within EPA is conducted to proﬂde ln!or-
.tuon and-a scientific basis for our rogulatory acuvtﬁteo
'+ governing ocean disposal, The Agency has bften t.utlﬂod‘
before this Subcommittee o our implementation of tha Maxine
protect ion, Research, and éanc.tuariog Act, that is, the rejula-
‘,tion of ocean Awlng of vastes. W¥e also have mp'o.llbu(ty
under ghe Clean Wator Act for mulatlnq a1l point source 7 - ]
discharges to waters of t.he Uv.S8., including estuaries and . .
the territorial seas., These dlsclutgqo -nst ‘be penlttod in
* acgordance with National Fellutl;n biacharqo Elimination
System requirements under sections 301 and 402 of that Act, -
In addition, all ducnqrgu to the territorial seas, conugm
sone and open oceans must meot the criﬁcrig and §u1¢ol£nn_
under Section 403(c) of the Clean Witer Act. Under the auspices
of .these two Acts, the BPA‘M' the major xespomaibility for
regulating the disposal of‘iuduotrhl and sunicipal wastes in .‘



’ . b

the oceans. EPA is also responsible for deBignating fdulp-

tions to the Corps of Engineers for ocean dumping)of dredged
.saterials. ' ‘

In struéturing a research progtam to support req'u £ory-
ncttvi'tiu for waste disposal in the oceans, we. sed O
the need ‘t'o‘dévelop quantitative and iag"cdlcttﬁ thods for

- deter-lninq impacts on ocean eco:ystm The !rmmr} fqr
) this approach is the hanrd .a81 nt proeeduns. These
_ procedures. _are bnscd on informatfion required by the ocean .

disposal permit program £oz" site rdcterintlom vaste
s _ charactert:ation and quanclfieatiom pm-dispoul asseosmaent;
and ‘-on‘toring. Thisg comcept is gemrlc in nature and nay ‘
be appued to‘nny- type of waste and any N&!Wl&r disposal
“site. ' . o : .

. ' The initial step in an ocean disposal aecigler; is ‘

' tlsharacterinla!:ion and designation of a t'li.lpocn il,tlt@ Im
charaterizing sitc'a". EFA compares the characteristics of a
proposed site ‘with"enviﬂrc'nmefntal criteria specified In EPA®s
regulations, including thé_typea and'quantigin of wastes
proposed‘ for disposal at:the nite. Site mx;uctonttc;'
which are identified include depth, eype of bottom, cumnts.
and” fisheries. Waste ebpracterinuon only involves
dittemnt{lation of wntes on f.be basis of their sources

(e.g., dredged materials, sewage sludge, and industrial

.
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vacteo), nince site eh.raeter&:atlon is a pre-pérmit actlvttg.
A Uorkshop was held tn rebruary 1983 for the devclopaent of

a scientific protoeol for ocean dunpsite designat!on. !hi-
protoeol is now under oonq}dcraQtoa by EPA and the Corps of

‘ antneet' tor use in their permitting programs.

After a site has been desiqnated for disposal, a vaqte
characterization peoce-n is couduetod “for the specific vaste
in each pewmit gppl!eutton.' Waste -atertals are char.eteztsed
bf those physical properties which determine ing.fate and
transpo;t in the environment, and by those chemical
properties re;nted to tox!city, residue fomuon, nnd bio-
stimulation. - Tha results of waste characterisation provide
the basis for an initial ev.luutlo- o!¢tho euitabiltty of a

jcandtdate waste for disposal at a msgnated site. Research
{8 durrently underway 65 develop or revise proceduras to
.better enable wastes to be evaluated. This effort will '
result in a useér manual for evaluating vastes proposed for,
ocean disposal. ) .

A key step 1n‘per-1tt1ng waste diapoeal 1- determination
pf ha:-rds to the envircnnept. A process we call ha:ard
nssesa-ent provides the necessary data and tntetpmctive
procedures for estinattng the probacility of harm to the
gquatic'environncnt. Thé principal cosponents 1n this piucesl
are exposure assessment and effects assessment: Bspésure

. assessment consists of esttnatgng.thé duration nnd.!gtenqtty

-~
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of contaminant exposure for potentislly: impacted oioldqicgl_'
communit 1es. Exanhles of exposure’ acgessment research '
“include studies on the effect of current dtmt‘lon- on ‘

" ocean oucfau nixinq ratea and the development of a three-

. dimensional cmlyucnl model tor pmtcung muport and -
fate of oeeaq dumped contamipants. at the l,os-alﬂo dumpsite.-
Bffects as'seseuent cofigiats of estimating the responses of '
<1m_ct.dl biological eonun&ths 1n terms of. miclty and )

s tissue reuauea; Research is being conducted on the etfocts '

of pouutant interactions on thnt toxicity and on multi-

species tlov-through bioassay to prediot eeoxogieal mp-cn
. of dredged neerin disposal: Research on the use of a
: *mdymic .od‘l for proalctlng the u:im mimnt
bioaccu-ulatlon from sodiments and sewage slidge is very
. pmntsim. Hagard sssessments are intended to De -oqu;ﬁtially
uem. that ds, “information from nch level of’ tutlng is_ -

) eialmt;d to doter-hn if additional information u aooosnry
to nrrtvo at. a disposal decision with a pmcﬂm lovd ot
cont:idunce.. Generally, simple test- aro fol lowed by more
complex tests. Tiered hasard assessment proctédures dre
'currcnt.ly under developwent. A ‘ ‘

If s decision is made to um.le an ocean dimping pemmit,
or a 301(h) waiver is granted, mﬁtboring activities are -
inlitiated, pre- and post-disposal, for. the purpose of ver.it_yix;q
that the predicted effect has in fact 'occur?_rad. The scope

. of cneso_.cciviuos is defined by the conditions of the

)
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pnticuhr permit. Currently, emphasis is being given to

‘Ar

the uu of caged shellfish tor nonitoring biologieal effocts

in éontal environments and shallow dumpsites.
EPA oeoln ‘disposal research is closely coordinatod with ¢
;ther agencies to elim{nate duplication of effort und :nuu
‘the bfst use of avuu;blo mourcoo. ror exazple, EPA is - . N
plrttcipaung in the nquatie portton of tho v.8. Arny COrpl
., of Bngi.neers Pield verification Program (FVP). The dredge
‘ . site for the FVP is Black Rock Harbor in Bridgeport,
. L connocticut.. the overall ov{‘uve of the mauc port fon
of the FVP is to use the dredged material disposal 28 a case
study for implementing the hazard ususmnt strategy. The . .
major components of the study include waste characterisation,
- @xposure assessment, effects assessment,’and monitoring.
. Site chnrbeterintion,__per se, is not being conducted bacause
L tpo disposal site has already been designated. - The disposal
of dredged-materfal started in the spring 1983. The study
-111 continue for a peried of thm years after dhpoulr.
EPA hu llso worked clmly with the National Oceanic and
Atmospheric Adainiatntion (!OOAA) in the preparation of site
charncterintion reporég‘rorntnd to designation of the 106~
mila ocean m-_p!nq siter EPA and the National Marine th_rin -
Service (NNFS) collaborated on the update of the 106-mile
site characterization report and"xPA contributed to the

NOAA/NMFS .physical oceanography report on the area,.’

‘
. -
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e hope this synopsls of tbc mney g nrtm rmnrch“ s

convcys to the Subcomeittee ocur approach to support.lng our

otean d‘iaponl statutory roqul,nmnu and our mtmnﬁ . -
interagency cookdinat fon. : \/

Por your further information, EPA is in the process of
consolidating lts nat ional program uspomtbiutlu for
‘oceans and coastal waters into the bEtice ot Marine and
Bstuarine protection (ONEP) to ho loc-tod in the (xﬂoo of
Water. The purpose of thu orqantsattml et'ouda;lon is
to ensure the provlslon of timely and comlstont n-cioml
directlon. support, .nd overview for BPA’s marine and oﬁtuarlno
mqulat.ory activities under t!}n Clean Iator Act {CWA), Marine
Pro.tecgion. Research, and sanctuaries Act (MPRSA) énﬂ.nlgtod
cnvlronnentni statutes. . "
specifically, OMEP will be yesponsible for providing policies,
national Progn‘- direction, erubport.. and overview for: J
- the municipal n'rlne’dlschango varlmé; program under
Section 301(h) of the CWA, ' .
~ regulation of .ocean discharges... including dlscl;aruos
related to ocean minerals and energy development and
. production activities,..under Section 403{c) of the
o, and ' ‘ o . -
- ‘site.designation and permit issuance for ocean disposal
under the RPRSA, as vell as EPA's commitments to thé
Londgn Dumping Convention (LdC). '

-




OMEP will also be responsinle for pr 1.dtn‘q national. -

direction, support, and overview for EPA's tuarine
Inftiative... a systematic, cooperative Fede al, State, lnd
local approach for. 1wrov£ng.'na;intninim. or\enhancing the

nation's estuaries and coastal embayments, Pi

- OMEP will be aninistorinq its responsibﬂiues in close
&coordination with EPA's oftica ‘of Research and povelo
' bacause of the subsunthl need for nddit.!ona} résear
many of the marine and estuerin® enviro:mnt_al protect :
tecr"'nical and séiont!ﬂc issues facing us today. 1“”
will be coordinating and cooperating with other Federal
agencies such as thes .
7 - National Oceanic and Atmospheric A«hinlutrat,&cm
. on environmntal nonitorinu and natutal resource
(priurily ﬂshery) issues and proqrm,
- Corps & Engineers on ocean ‘disposal of dredged \
materials, ’

- U.8. Coast Guard on ocean qisposal 'qonplhnco monfi-

& toring and surveillance activities, and
- Minerals Management Service of the Department of t.he\

. - i

tnterdor on offshore ocean mining and oil and gas . ‘
lease, sale fissues. !

,And, OMEP will be reporting o Congress regularly on the

status of our marine and estuarine programs... annually, for

!  example, on administration of the MPRSA and LDC. !

we welcome the Subcommittee's ‘interest {n ouxr marine '
activities and look forward to working with the members on ;
. ways of enhanci cooperation .and collaboration w;th other

ocean~related agencies.

" BESY oM K
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Mr. Stupbs. } would like to begin by asking each of you.to identi-
fy ﬁumlf and the office for lch you work and to state, very
, the nature and sco rvesponsxblhty which your
agency has for marine scientific research
Mr Wolff, do you want to go first?

STATEMENTS OF PAUL M. WOLFF, ASSISTANT ADMINISTRATOR,

.+ JNOAA, DEPARTMENT OF COMMERCE; ROBERT S. WINOKUR, AS. -
SOCIATE TECHNICAL DIRECTOR FOR' OCEMN SCIENCE AND -

. INTERNATIONAL' PROGRAMS, OFFICE OF NAVAL RESEARCH,

'DEPARTMENT OF THE NAVY; DR. M. GRANT GROSS, DIRECTOR, ,

OCEAN SCIENCES DIVISION, NATIONAL SCIENCE FOUNDATION;
DR. FERRIS WEBSTER, PROFESSOR OF OCEANOGRAPHY, UNIV-
RESITY OF DELAWARE; AND DR. TUDOR DAVIES, SPECIAL AS-
SISTANT TO THE ASSISTANT ADMINISTRATOR FOR WATER, US.
ENVIRONMENTAL PROTECTION AGENCY

Mr. WoLrr. I'am Assistant’ Administrator of NOAA for Ocean

Services and Coastal Zone Management. My office is not directly

conneécted with research. We are a service organization.

Mr. Srupps. Mr. Winokur.

Mr. WiNOKUR. I am the Amoclate Technical Director for Ocean
Science and International Programs at the Office of Maval Re-

. search. In addition, I also sérve as the Executive for the

Federal Oceanographic Fleet Coordination Council, which is an
interagency ship coordinating council.
The Office of Naval Research, under the Director of the Chief of

Naval Reseatch, is responsible for all basic reseanch within the -
Navy. As a component of that, we have a significant program in .

what we refer to as ocean science in the Navy.

Mr. Stuobs. Dr. Gross.

Dr. Gross. I am -the Director of the Division of Ocean Sciences
for the National Science Foundation.

We support research and facilities necw for the research at
on the o

the academic institutions. We provide rder of 70 percent of

the moneys going to the U.S. academic science community: for work B

in the oceans.

Mr. Stuops. Dr. Webster. y .

Dr. WesstER. Thank you, Mr. irman.

I am not a Federal employeégor am I regresentmg a F'ederal
organization, contr to your introduction
oceanography at the University of Delaware, and I am this year’s
elected chairman of the University-National Oceanographic
ratory System, which is a private o ization of academi¢ oceano-

aphic institutions that operate facilities.
r. S‘I'I!JlDDS It is not necessarily bad not to be a Federal employ-
ter
EBSTER. Iunderstandthat.lhavetnedntbothways,m
(‘hamnan

Mr. Stupps. Dr. Davies.

Dr. Davies. I am currently a special assistant to the Assistan
Administrator for Water. Beginning very shortly, I will be the Di-
rector of the Office of Marine and Estuarine Protection in the.
Office of Water.

11‘50‘_’,4‘ ﬁ

am a professor of '
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~ Mr. Stupps. In EPA.
Dr. Davizs. In EPA.

. We are collecting programs that
haveexlstedmthemb"“'aterbuthavebeenm separate of-"
fices. Our responsihilities are for implementing the EPA’s role in
the Marine Protection Research and Sanctuaries Act, the so-called
Ocean Dumping Act, and parts of the Clean Water Act whcih
relate to ocean outfalls, and various ocean-water-quality issues.

‘I have sitting behind me Dr. DoughﬂfmtheOfﬁceofRe—
--gearch and Development within EP Research and Develop-
ment Office has respongibilify for ocean-disposal research, toxics re-

- _search, pesticides research, et cetera, within EPA. )
' Havmg heard Jerry Schubel this morning, I can understand why
staﬁ'askédmetomtherethlsaftemoon

Mr Stupps. I want to thank you all for your willingness to forgo
‘the opportunity for an oral presentation of your statements. Maybe
xtstnkeeyouasaplemntchangemthenormalpmedum,butm
any everRt, it is absolutely necessary, as you can clearly see, given
the timing, and we very much appreciat? it.

We will go directly to-questions.

.Mr..-Winokur, you are the Chairman’ of the Federal Oceanograph-

- ic Fleet Coordination Council, an utterly unpronouncible acronym.
' The 1982 report of the Federal oceanographic flee$ found that:
The long-term trend in the stilte of the Federal fleet shows continuing overall de- -

line forced by high costs of operations, Government budget economies, and a lack
‘o:facuontobr’;plgagi vemels.‘lhe?edmulﬂeetscapubﬂitywmduc:blue .

wateromngraphyhubeensigniﬁcmtlymdneed.'lhhnnfoﬁumﬁa{yh ing
at gtime when the nation is ahéad on economic, and nati secu-
rity policies which require in ocean m

Has a plan been developed by your office or by any other agency
that would match future oceanographic reeearci planned
* new procurements and renovatxons of research .
;\grl WINOKUR. Yeg‘ Rear Adm :
start o minor correction, iral |
. Moonema(iuef of Nava{ l%wearch, is the Chairman of the Council. I
might point out that the chairmanship is rotated among NOAA,
Navy, and NSF. .
. Mr. Stubpps. Fine. Iapprecmte the correction.

Mr. WiNokuR. I am serving as the_executive secretary. I have
also served as the chairman of the coordination board of the Coun-
cil. We agree, by the way, that the Council name is difficult to deal

- with, so we refer to it as FOFCC.

In that capacity as chairman of a working grouf) I dlrected a
e;ltudy to look at, if you will, the health of the Federal research

eet.

I would like to very briefly point out that the Council was, in

@ fact, formed in' 1980 in recognition of the need to coordinate the
management of the research vessels operated by the Federal agen-
cies. I believe, since that time, the Council has been a very effective
.coordinating mechanism.

We have recently completed a study by the Counchto look at th&,

- health and welfare, I guess is the simplest way to look at it, of the
" Federal ship assets that we hate. OneoftheﬁndmgsoftheCouncll :

-+

—
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study and one of the major concerns that has been brought out in
the previous panel is the age of the Federal fleet. '

The Federal fleet currently has a gnedian age of about 17
which means that in the 1980’s, given. current composition of
the fleet, over 50 percent of the fleet will age more or less concur-

- rently. In recognition of that fact, the Council has recently estab-
lished a working group on ship, replacément.- I also serve as the
chairman of that working p. .

The agencies have alredg;o;et Jo discuss a strategy and
to develop a plan for future replacement of this natienal asset. Cur-
rently, the Federal fleet comprises a little over 60 ships.

The study that you referred to and that'I have mentioned was. .
conducted ia recognition of the fact that there were problems with -
the Federal fleet. Funding was on a decline, and agencies were
forced to lay up ships. _ : ,

One of our findings of the study is that we think things have sta-
bilized. Funding has increased over the last year or so. There has
been-ne further decline in, the fleet. We see and we fﬂ‘futm

“requirements that justify the current composition of tj':o t. -
"&;, I believe that the Council, acting as an interagency coordinat- -
ing body, is dealing: with the problems facing the fleet. Thé main
problem, at this point, that we are concerned with is ship replace-
ment. We are working and developing a plan to address tlg_at collec-

tively. . :
W'f‘;en I refer to the Federal fleet, I mean not only the ships t;rer—
ated by the Federal agencies, but those ships that are by
. aeademic institutions but which are funded or owned by Federal
- agencies. - .
Mr. Stuops. OK. ‘ v
: [ would like Mr. Wolff and Dr. Gross each to comment on the
status of plans for replacing and/or upgrading the resedrch vessels
operated by your agency or under your control. First, Mr. Wolff.
* Mr. Worrr. NOAA operates 21 ships at the rresent time, and we
have one ship which is in laid up condition, although semiready to
be put back into operation. o .
These vessels are in extraordinarily good condition so far as hull
-and operating machinery are concerned. When we consider our re-
quirements for vessels, our class I and class.II vessels are still
state-of-the-art. There has been.no new development in ship design
which has reached the point where NOAA is ready to recommend
the acquisition of further ships. _ .
The equipment on the vessels for taking scientific measurements
and the computers to process that information are sorely outdated.
We have identified that it will cost between $2.5 and $3 million per
ship to bring our fleet into full capability condition, and that is our
first priority. Since the cost of a new vessel to replace one of our
class I ships is something on the order of $30 million, I think the
use of the $30 million to u de 10 vessels is a much more cost- -
effective use of the money for the near term. Considering the state
of the vessels and the effort that has been gut into their upkeep
and.the price that the NOAA Corps officers have in keeping them
in first class condition, they will run until the year 2000 without
difficulty. : e ~ -
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Mr.&um.lmiourmfmmmtééneofthehrgestofﬁ

them, the Oceanographer presently in mothballs in Seattle?

Mr. WoLrr. Yes, sir. It is a matter of highest priority to NOAA
to get that vessel back unde because, we have more require-
ments for class I vessels than we have shiptime at the moment.

Mr. Stupps. Is it as high a priority for OMB as it is for NOAA?

Mr. Worrr. I have met with OMB on this subject, and I continue
mi(besteffortstooonﬁmethemofthi& T C e

r. Stupps. Let me put it this way, could it be used efficiently if

L
¢

" it were reactivated?

Mr. Wovrr. Yes, sir. . o
_ Mr. Stupps. OK. Thank you. I appreciate the situation you are

in. .
What is the status of the vessels under the control of the NSF?
Dr. Gross. Let me respond on two different points. First, the

Foundation is directly involved in the operation of two vessels. One

of them, the ocean drilling vessel, the SEDCO-BP-471, recently

- .chartered, has just entered the shipyard for conversion as a

modern ocean drilling vessel. It will available for shakedown
cruises in December and for scientific drilling in January. So, we
believe that this is a state-of-the-art capaciti.as .

In the Antarctic region, the Foundation a lease-purchase ar-

" rangement through its contractor for the Polar Duke, a new vessel

about 2 years old, 219 feet long, which greatly improves our Na-

. tion's research capabilities in high latitude.

Second, we share with the other agencies the mipport'of the
UNOLS fleet. Dr: Webster- may wish to comment on the UNOLS
activities to assist us in defining the scientific characteristics. Since

" these determine what should be the appropriate mix of the fleet, to

take care of the university-community’s scientific requirements

aver the next 10 to 20 years. Basically, we are now awaiting the ..

report from UNOLS. Once we have that, we will be working with
the other agencies, probably in juriction with FOFCC, and will
then prepare our agency response. At the moment, we do not have
the reports available. :

Mr. Stupns. Dr. Webster, would you like to add anything with
respect to the likelihood or the unlikelihood of having an adequate
ocean phic research fleet over the next 5 to 15 years?

Dr. Wesster. I wonld like to second what Dr. Winokur said. The
‘comments he made about the aging of the fleet between now and
the end of the century apply equally te the research vessels that
are operated by the Nation's universities and oceanographic insti-
tutions. They, too, are suffering from the same age lem.

As Dr. Gross has said, we are developing a plan. We have set a
highest priority for a fleet replacement committee to work with the

' Federal agencies and with the academic institutions to develop the
characteristics of ship replacement and/or refurbishing between .

now and the end of the century. That is going to be an ongothg ac-
tivity. "
In response to your question to me, I am optimistic that we wiil

* have the adequate fleet to meet the oceanographic research needs

in the oceanographic institutions, at least to meet the level which
is provided by the funding available. : .
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. . D¥. Gross, earlier we heard Dr. Heath of the Univer-
sity of Washi n testify in support of block funding to oceano-
graphic institutions to rebuild the research infrastructure which

- both he and Dr. Baker described as inadequate and decaying.

Do you share the view that oceanographic ingtitutions' require
this kind of help? Do you think it would be in the national interest
to? provide it, and.do you think you can persuade OMB to endorse
it? . . :

Dr. Gross. I am not sure where to start, First, we share Dr. Ross’

_ concern that the infrastructure, which includes not only the ships

* but the equipment_aboard the ships and the laboratories, has not
received the su pxﬁand the attention that I would personally like "
to have seen. We flfel that on the ships we have done a reasonably
successful job in arresting a deteriorating situation and that we

~ can now look forward to a fléet which is capable of efficient, effec-
tive operation over. the next 5 to 10 l’i{lears. We have also’ made

_ progress op the equipment aboard the ships. . L

Laboratory equipment is a large-scale problem. I am not sure
that any of us have a full grasp of exactly how large it is. We
heard an estimate on the order, I think, of $30 millien a year to
handle that. To be quite candid, we in the Foundation right now do
not have that in our budget. And it seems unlikely that we can
divert that amdunt of money out of our present research support
without causing other great prSblems in the university community.

The pros or an additional $30 million in our budget is some- -

* thing which we would have a t deal of discussion about, both
i within the agency and with OMB. I wouldn’t want to predict our
success on that. ‘ . '
‘Mr. Stupps. Dr. Davies, you make reference in your written
statement to EPA’s estuarine initiative, a “systematic, cooperative
Federal, State, and local approach for imiproving. maintaining, or
enhancing the nation’s estuaries and em ts.” That sounds
wonderful. Could you, please describe it, and feel perfectly free to
use Buzzards Bay as an example of how it might work. [Laughter.]
Dr. Davies. As you know, and you were probably very involved
with the appropriation that was given to EPA for fiscal year 1985,
we are concerned within EPA that we are seeing a decline in the
number of estuaries around the country in terms of biological re-
sources. We are seeing expanded development on these estuaries,
-and we have seen our regional offices, State offices, public and sci- -
-entific communities comment on this decline and the need to take
perhaps an alternative approach to the one we are taking at the
present time. .
As you know, we have the Clean Water: Act, which largely con-
. trols our ability to regulate sources coming into these estuaries.
Our major focus is to develop some basic science on the estuaries
themselves, the status of the resource, an understanding of the
scources of pollution, nutrients, toxics, et cetera, coming into the
estuaries. We want to get a better definition of how we can control
those sources as well as alternatives available to éontrol.
Dr. Schubel, in his discussion earlier, I think, was referring to
some previous Federal studies in which perhaps the scientific com-
munity was involved as a contractor rather than as a designer. I
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think I would just like to reflect on that for a moment, with your
permission. S _ '
Mr, Srupps. Please do. ‘¥
Dr. Davies. Speaking as somebody who made his living as a re- .
. . search scientist for a while, and I am now in the regulatory busi-
"+ ness with EPA, the role of scientists with regard to scientific info
' mation; particularly in something like regulating sources and
il‘xﬁ with public policy on priorities for source regulation, is a diffi-
cult one. The scientific need, both in myself and in the scientific
cmnmﬂmunity, is that we need to know a great deal about cause and
e .
. However, in the world of regulation, you are looking” at deali
with the existing sciencé or perhaps a little more than the exist!lgg ",
., science, looking at your alternatives and misking a best judTnent o
" § at that point, and perhaps then creating like a political =

~ will to _ action '
' We have¥een, in Chesapeake Bay, and we saw tQ some extent in *
.. .the Great Takes, that there a public perception} a political
= perception, that somethi x wrong and somethi eeded to be
‘done. We made the best judgment in terms of a atory sfrate- -
gy. Perhaps the total science was not fully rstpod, but we
* moved forward and I think we have accompli something.
. That did not mean that the regulatory agencies went to the sci-
entific community and asked them what science I needed 'to do.
The scientific part is, I yould say, only a portion of the process
that we go through. Part ¢f the process'is developing the coordinat-
ing mechanisms to use the available legislative and regulatory -
- tools that we have and the science is only a part of that. :

Se, when we come to look at Island Sound, Narragansett
Bay, Buzzards Bay, and Puget Sound, which was inserted into the
appropriation, we think it is very important that the State regula-
tory agencies, the public, and the scientists be involved in develop-
ing a concept of the problem as it exists in those areas and an ap-

roach to the solution. Otherwise, we will have, perhaps, a scientif-
ic document that will be poorly communicated, and hard to. under-
stand. Perhaps we will have much better science, but we will have
little ability to have built an institution to do something about
those problems. _ : ' _ '

Mr. Stupns. Thank ly'ou :

Mr. Wolff, what role, if any, will NOAA play in this program?

Mr. WoLrr. We are engaged in a program we call Status and
Trends, which is monitoring the state of the pollution around the :
shores of the United States. This involves several sections of
NOAA. Dr. Ehler is in charge and works very closely with Dr.
Davies in EPA. They are mam considerable progress and have a
draft of a plan to monitor the pollution levels on a 6-month or a 1-
year basis all around the coast of the United States so we can tell
if the level of pollution from any particudar pollutant is increasing:
or decreasing. - S _ o

I think that establishing,this long-term baseline from which we
will be able to detect changes is very important. In addition, they
are producing atlases of different kinds of effects which get into
combinations of variables involving fisheries, in particular, both
shellfish and finfish. These are proving to be of value not only to ' ~
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EPA and to the aglmcles within NOAA, but to the ﬁshermen them-
selvesand tothexublic So, I think we have a cooperétive program
with EP, hichhmxncreasedmarkedlymthenhortume
I hs n with NOS.
. Mr. Stupps. Thank you .
" Mrs. Schneider, my a lmes 1 went over time.
-Mrs. Scungringr. Mr. Winokur, I would be interested in knowmg
about the Nsvy-owned multnchannel sonar devices which I am

aware having been domf valuable and ext.remely m ef-
fective work, & was wondering what -plans
the Na thavetoslmrethatdatathgtmbeingcoll with-

-some of Mexmcand Federal
Mr. WinoxuR. The Navy has m“(‘latamportmofﬂne

*" U.S. EEZ. These data are generally classified and are not released . -
. a8 unclassified. The data can be made available to properly clearpd
personnel who have a demonstrated need to know and who can -

protect the classified data.

~ Mrs.” SCHNEIDER. Wlmdetermmesthatﬂmreeearchdataought
tobeclassxfned"lsxttheSecretaryoftheNa himself or whom?
Mr. WiNokuUR. These are not research data. These data are col-

~ lected as part of the Navy’¥ charting §

Mrs. Scuneinen. But who determines that it should be clmﬁed?

Mr. Winoxur. Within the Office of the Chief of Naval Oper-
ations. -

Mrs. ScHNEIDER. So, allofthedatathatxsbemgoollected now is
all classified? -
f'ehddr WINOKUR. Well not all data that the Navy collects is classi-
i

Mrs. SCHNEIDER. No,lamrefemngspecmﬁmﬂytothmmdata.

that is being collected. \a ,

Mr. Winoxur. Yes, the data that enllectedaspartdour
chamngcﬂ rogram that lie within the EEZ are classifigd.

NEIDER. Why?

Mr. WiNokUR. We can provide an answer for that for the record.
I do have with me Captain Larry Wortzel from the Department of
pefense who can also contribute to the answer.

Mrs. ScunsipEr. I'am curious, because if 1 understand correctly,

" NOAA is also doing some charting of the EEZ area, and, if I under-

stand correctly, the data that they are collecting is not classified.
Am | correct?

Mr. Winoxur. I can’t comment on the NOAA data, per se, since
we are not involved with that. There are interagency discussions
relative to that.

Mrs. ScHNEIDER, Mr. Wolff, the data that you are collecting at

NOAA on the EEZ, that is not classified, is it?

Mr. WoLrr. That is right; it is not classified. As a result of the
declaration of the EEZ, Dr. Byrne and Dr. Schneider in,NOAA as-
signed me the responsxblhty to begin to use our sea-beam sounqu
system to develog Aé)lan for a systematic maprmg of the EEZ. So

roduced some gee-whiz charts. I am lmldnﬁ~ one up
ere, whlxch ha? the contours of the bottom on it. It is altogether
spectacular geo

As soon as I sggry these, 1 became enthusiastic about the png'am,
even without Dr. Schneider and Dr. Byrne’s efficient urging.

.-
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havealread rocemedafew%eetaltkethm.Wemtendtomap
ﬂwenuml'{ngrmnthelmmeterdeptboutto .
shelf 0r~200 miles, whichever occurs first. This will have enormous

) im on a number of U.S. economic activities, including minerals

-- -~ and oil and fisheries. " - :

' The fish are particularl senmtxveouttothez,ooo .
these kinds of contours. We were quite gince this instru
mentation is 10 old and number of foreign ships are
‘to have it, thattl‘;: wasanyquestmnaboutthetﬁl:mﬁcaﬁ

ourrequirmnentsandtheDOquuiments.‘ L ‘ .
' However,theNOAA%uonisthatthehasicmiteof ""‘-;_1"'
cal observations in the are unclaseified and should be "

passedsbout,andwemmargumentsthatmmincensﬁlﬂthm
lsnotavahd

MrsSanmDoesNOAAha mwhmmnwhereby
_provide this information to the community upon, .

Mr. Wom'l‘hmrsa)om mththeDe&cs;unem Inte- -

nor. and both of our files be available to any source. - ‘

‘Mrs. ScunEiDER. Mr. Winokur, I have a conflict in my own mind.

- Amltoun rstand that we hfive two Federal agencies that are du-

_ ‘plicating efforts, Navy and NOAA? And, the second question is, are

' they both doing the same thing éand one is deciding to classify the
L -data that is co ectedandtheotheragencydecldmgnottoclmify
it, andxst.hat not a form of mommatenqy_mour.(}ovemment_

policy? .
Mr Wmoxun The Navy chartmg P has been a longstand-

, mg one, going on for many, maf ore NOAA
. gibility for charting in the EEZ. £ "t thmk there is ds‘:hcatlon of
: effort, as far as [ can see. .
e Ontheotherhand,themareconcermthathavebmmned,m;d-'
there is an mteragenAchlfroup that is discussing these concerns.

Mrs. SCHNEIDER then insofar as the classification is con-

cerned, one agency classi the other one not? .
. Mr. WiNokur. I can provide an answer for that for the €ecord,
- but there are legitimate comcerns
Mrs. Scuneinexr. I would very much s:ﬂ‘precmte that, especially if
ou are both referring to the identical data that is being collected,
but we will leave that for another time.

Mr. WinokUR. 1 don’t think we are refa to precisely the
identical data. It is similar data. I am unable nt on the
areas of overlap, but we will provide an answer for the record. If
you would like further discussiod, as I say, I have someone here
from the Department of Defense who can comment on that.

W ~ Mrs. Scunktoer. Well, if you could provide that to us at a later

\ time, that would be ap

. Matenal to be GW y be found on P lGZJ
R r.-Wolff, in_the ma the chartmgm
‘ theEEZ,howdoesNOAAahamthexr. txon? You mentioned

. that you distribute the information, and'T am wondering if you
“could elaborate a li{tle bit on the mechanism of both coordination
and information gederation with the Navy and NASA in both gath-
ering and processing all of that data.
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* Mr. WoLrr. We have the l?h_ehm responsibility for charting
for navigation in U.S. waters. Defense ing Agenty has it
for the rest of the world. We routinely do work for them and pro-
vide them with data in the standard, single-beam bathymetry style
which is usually reduced to chart work sheets. :
e state-of-the-art for bathymetry, however, is a digital data
which is stored’in a computer and then can be accessed by
ny qualified user. So, the date which we are taking with Sea-
- VBeam is being put into a digital dafa base, and this will be shared
immediate‘lﬁr \;;Lt.h Det.l;e De nt nggn Inot?rior and otgren ‘:ill be
shared with t ense pr.ng ncy, of course. old data
bases are being converted to digitial data bases as fast as

".So our operation essentially is unclassified and everyone free

© access tg it. Thl%n, hwe .P‘l‘lbl“h dtll;fn‘;mmwm are used by mari-
ners and are sold t our distribution system. - '

Mrs. SCHNEIDER. &uql‘hnnmu 2 &%

One final question to , Mr. Wolff, having to do with the Na-
tional Ocean Pollution Planning Act, are you satisfied with the
leve}? of interagency- planning or coordination ‘that is taking-place .
now? - _
+Mr. Worrr. I am rarely satisfied with hing in my responsi-
bility. We are working hard to improve it. re are considerable
coordinating mechanisms in place, and our relations with' EPA are
iml%wing ily, so that I think-that is one of our better areas.

rs. SCHNRIDER. OK. -

Dr. Webster, seeing as how the University of Delaware has a par-
ticular place in my heart, I cpn’t sign without asking you at
least one question. _ s

So, I am curious.to know, from your perspective as the National
Oceanographic Laboratory System representative here, do you find
that oceanographic research, data collection, and communications,
both within the agencies, in other words, interagency, and commu-
nications between the agencies and the academic community are

improving or degcﬁg‘x:ratixxg? .
. WEBSTER. t is a difficult question. I think it is improving,
mainly because our means of communication are improving.
Beneath it all, though, I think the im:e:ﬂyou raised with the first
panel about prioritizing and ¢consensus, suflers because our commu-
nity feeling of shared objectives is deteriorating somewhat. I think
part of it is mechanical rather than real.. Listening to the first
panel, I got the clear feeling that many of them were saying the
same thing in different ways. You were trying to get them to say
what is more important, blue-water or estuarine research.
Both the blue-water Yeo le amd the estuarine people were saying
the same thing, namely that there needed to be an improvement in
our national quality of freedom of research, and that there needed
to be far more emphasis on the basic processes, even in Federal
which are applied. '

“We have heard that addressed in different words from different
~people. What concerns me 15 that th tommumnity of agencies and
. the scientists and users and so fi are having trouble under-
standing that we do have certain common objectives, in spite of the
improvement in electronic communication. : v

Mrs. ScHNEIDER. Thank you.
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It is no accident that we have seen the budgets for the various
marine p: and phic unfortunately, be-
coming r smaller. I think that, unfortunately, that does
have something % do with the lack of advicates and the lack of
communications ®ith the Congress and the decisionmakers who
have their hands oh the rsestnr?& : :
Certainly; aspecinruinterest,‘ would say that the academic
community has not been terribly vocal or communicative in assert-
. ing the priorities, the national interest, and the specific R&D needs
§ of the oceanographic community. It seems to me that if we could .
.,”-ha\zemoreofauniﬁedvoiceindwurcommuni ion with us, your
interest might be more sufficien 3amnmodaawn :
Gentlemen, I would like to pursue a little bit a line of question-
ingﬂthmSchneiderwaspumuing'inhergenﬂefashgpn,per-
haps even too gently or perhaps my mind at this time of day is not
* grasping the subtleties of your response, and that is on the subject
ofﬂiemibiljtfvofcertaindatabemgclamiﬁed. .
If you will forgive the elementary nature of my questions, I
. thought I understoed who had responsibility for doing what kind of
c}lmning,bthx‘tlmtmmgke::mlhawth;?i:ecﬂymtﬁg.rg-
plest way. yunderstandmg_ was that charting .
-territorial waters was tradi y the reegonsibility of ‘the Geodet-
ic Survey or the USGS now. Is that correct S ‘

Concurrently, mﬁetmdemtanding was that the charting of non-
U.S. waters the responsibility traditionally pri y of the
Defepse Ma rency. Am I ri _ or ?

Mr. Wourr. tter ig true, NOAA has responsibility for

the charting of U.S. waters for purposes of navigation.

Mr. Stuopps. NOAA dogh? )

Mr. WoLrr. Yes, sir; this responsibility stems from the old Coast
and Geodetic Survey that was broufht into NOAA. The National
Ocean Service, which/includeés the former NOAA National Ocean
Survey, now has this nsibility. =~ : .
: M;.d ‘)Srrmms. 1 see/ Does USGg have any responsibility in that
reﬁr. Wourr. The /macr the land, essentially. - .

Mr. Srupps. land. ' ) '

Mr. WoLrr. y also produce charts which go out to the ocean,
but ‘it is based ¢n data we furnished them. We have had this re-

~sponsibility since 1806. ) '
- Mr. Srupps. ] understand; we have been through that one. That
is for U.S. territorial waters, right?

Mr. WoLrr. Yes, sir. .

Mr. Stupps. OK. / .

Now, am | al® correct, Mr. Winokur, that traditionally, at least
until recently, the chartmaking responsibilities for other than U.S.
waters have been in the hands of the Defense Mapping Agency?

Mr. WinoRuUR. I believe. that is eorc;;t It is not an area of my
expertise, and I have someohe here Who could comment on that

.« more directly if like. . %

Mr. Stupps. OK, but let me ask the rest of the question. Mrs.

Schneider was getting at what I understand is going to happen now

. »
é
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with regard to cooperative for surveying the bottom con-
tours, bathymetric surveying 3
zone. Who will be- mspomnble for that?

Mr. WiNnoxux. It is my understanding that within the con of
the EEZ charting, that responsibility belongs to NOAA an
guess, in some cooperafive way, with the Department of the Intenor

Mr. Stupps. Is that NOAA’s understanding?

Mr. WoLrr. Yes, sir. The USGS is mspomnble for the eral
mapping, and we are m?mg for navigation, but we te.
- We have a memorandum on the : -
Mr. Srupps. Now, in statement, Mr. Wolff, I beligve

say that NOAA andthe fense Ma
gtdmroverth@qneauonofw r ba ic diie
ed. What does the Defense Mapping Agency
with that if you are. gn thering the dgta? '
" Mr. Worrr. They ughtltforwardasananonalaecuntymters
est.
l\l:r?Srwnns Butntlsyourdata,yonmdomgthegnthermg
t
Mr Wourr. Yes, sir.
Mr. Srupps. Now,letms&atthlsa&herway Dr. Wolff, you

say that NOAA and the U have uutlatedamulhyearooopera-,
tive program for- bathymetric, surveying of the 200-mile contin- -
guqusmne,theEEZ.lsthereng ything particularly startling or dis-

tinctive about the nature of the data you will be developing or is
this the type of informatiori that NOAA has routinely developed
for areas through the Cosstal and Geodetic Suryvey?

Mr. WoLrr. We have done little snippets before, sir, but this time
wearegomgtodoxtaystemaucallytopmducetheﬁrstmapsofthe
whole area. In addition, the Department of Interior has employed a
systemcalled Gloria- which is a side-looking sonar. That type of
mapping & ln::es some additional geological information. Qur plan
y the two.

It is' also our plan, aswasrecommendedbymrpeeradws‘ory
group from industry and academia which reviewed this 3
months ago, to include etics and a full suite of geop calob-
servations, including the two ‘subbottom horizons.
put all this together, we will have a map for the first time for tlns
.new U.S. territory which will have a multitude’ of uses. It did not
occur to us, when we were planning, that there could be anythmg
classified about it, because it is fundamental mapmsaking. Whe

you acquire a new territory, you map it, and it has such enormous'

applications in mineral exploration and particularly in fisheries,
since the location, habitats, and where you can catch the fish is
definitely located in the first 2,000 feet o this topography which is
available for the first time. So, we had no idea there was any na-
tional-security issue involved, and we were quite surprised when -it
was raised. :
. Mr. Sruppe. What kind of national-security issue might be in-
volved? I could see how one fisherman might like to get it and not
let others see it, but you sayfwhen you first looked at it, it didn’t

occur to you there could be a national-security question. What na- -

tional-security questions have occurred to you reoently‘?
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‘ Mr. Wourr. Oh, they haven't occurred to me; th}.wthe DOD's.
~ position. [Laughter.} ' , e N
Mr. Stupps. | see.

Mr. Winokur, perhaps you could ‘,elaborate on that, given as l;ow o

you work over there. o N
Mr. WiNoxug. If I may, Mr. Chairman, I would turn the floor
‘ - over to Captain Wortzel who represents the Department of Defense
. on this issue. o ' " '
" Mr. Stupps. Certainly. - :

‘ . Captain, would y!.‘ please identify yourealfforhq reporter?
+  STATEMENT OF CAPT. LARRY WORTZEL, OFFICE OF THE -

' DEPUTY UNDER SECRETARY OF DEFENSE FOR POLICY

: /Captain WmmMr.Chairman,IamCa‘K:LarryWo:ml,an
S Army officer who is detailed to the Office of the Deputy Under Sec-
ST ‘retary of Defense for Policy. At the same time, I act as a represent-
.ative of the National Operations Security Advisory Committee,
called NOAC, which is .a Committee of the Interagency Group,
Countermeasures, an interagency group that is part of the Senior
, " Interagency Group, Intelligence.
E , _Mr.&uw,Yououghttohavearibbonforremembeﬂngybur
Captain WortzzgL. I do have a hard time remembering. -

. In any case, NOAC provides advice and tions to the
senior intéragency group intelligence on national ity concerns
and es national security implications in an in -
mer§il forum. As, I think you and Mrs. Schneider have correctly. .
observed, there may in fact be not so,much an overlap in Govern-
ment operations, but operations of one department of the Fed-

)

‘eral Government may have an impact and have 'an effect on the -

i operations of andther department of the Federal Government.
. . Mr. Stupps. My question -was—you have just heard Dr. Wolff
:ﬁﬂking for NOAA say that it was somewhat of a surprise to him
t someone raised questions of possible national-security implica-
tions with res to this very traditional kind of fundamental sci-
- entific data. - t was it thatéyou surprised him with by way of
- national security considerations - :
Captain WorrzeL. The Chief of Naval Operations, in fact, raised
. the issue. As the mapping, charting, and geodesy manager for the
- .  Department of Defense, the Defens¢e Mapping Agency has been
_ able to make a contribution in a technical sense. We can supply for
the record detailed accounts of the positions of-—— _ ,
Mr. Srup ow about a simple, English, general summary of
some of the kinds of considerations? .
Captain WorTzeL. Because of the data’s high resolution and com-
rehensive nature, it could put the operating forces of the U.S.
avy at hazard and aid a potential enemy. Detailed data like that
could provide assistance to_a potential enemy in the conduct of
+  naval warfare. L -
Mr. Stupps. The bathymetric data in question seems to me, tell
me if I am off base, to-be very fundamental scientific data sbout
the character of the Earth's surface. I can’t imagine that it is con-
sidered for classification. : o _ '

& i
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lan't there a long tradition of making basic geophysical data
available to the ic? » .
. Captain WorrzeL. Sir, I am neither an oceanographer nor a car-
r.

togapher. : ,
Srupps. That must be why you are in charge.

Captain WogrtzeL. That involvement is as a focal point. This com- -
mittee, the National Gperat:.ig:ngurity Advisory Committee, has
no authority to make a determimition. It is simply a forum to -

.ensure that the Government,’ including Congress, which Yands -
these surveys and the Navy's operating forces, as well as the agen-

cies engaged in the charting dre aware of the national security im-

. plications of the data. R .

Mr. Stupps. Am I going to walk downtovwn and find the doors to
Captain WorTzEL. In no sense. ' :
- Mr. Stupps. On the grounds that their continued publication of

those maps threatens the national security?

.Captain WorTzEL. In no sense. S
Mr. Stupps. Well— ’ . :
Mr. WinokuRr. If I may just contribute one comment eff that. I

think at issue here is the quality and the quantity of the data, so in
80 sense are~charts such as the Nati Geographic’s charts at

issue. - .

Mr. Stuops. Well, I wouldn’t want to be impugning the quality
or the quantity of their charts, but certainly, if you are correct in
asserting some kind of overriding national-security significance to"
the kinds of data that have traditionally been wide open to ‘the
public and for which this Nation, through the lead of its charting -
agencies such as NOAA which has acquired, as I understand it, a
worldwide reputation for making available to the world fundamen-
tal sciengific data—I wish I had thought of this one to ask some of
the scichtists earlier. - v : .

To your knowl , are other nations pondering withholding this
kind of data from world at large?

Captain WorrzeL. Other nations classify their cha

Mr. Stupps. They do. -

Captain WorTzeL. Yes, they do. The United States doed not, and
although charts of this type have not been available in past, we
do not contemplate the classification of any chart. Qud concerns
deal primarily with the digitized data base, the computerized data
base, and the production of unclassified charts.

Mr. Stupps. All right. Obviouslf', this should be pursued at an-
other time in another forum, but I just can’t help thinking what a
position the U.S. Navy would be in today if Queen Isabella had told
Columbus to shut up about what he found out.

I-happreciate your comments. You are an Army captain; is that -
right? -

Captain WorTzEL. Yes, sir, [ am.

Mr. Stupps.-OK. Thank you very much. :

Let me try one other topic here. Dr. Ross of Woods Hole proposed
the creation of an Office of International Marine Science Coopera-
tion to be the focal point for foreign contacts seeking to develap co-
operative programs with the U.S. marine scientific cominunity.

-
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Dr. Gross, do you share r. Ross’ belief that this type of office
- would be useful in facilitating international cooperation in the area

of marine scientific , and do you belhieve such an office
could accomplish something| we are not at present able to accom-

lish with all of the ing Offices and agencies that have some
involvement in international research? : .
Dr. Gross. Since the Law of thé Sea Treaty res
sion, we have followed with great interest the progress
ous research projects which we support to see whs B
My assessment of our nt experience is that we have had rela- ‘
tively few problems. We have not experienced great difficulties in :
getting access to other countries’ waters. - ‘
. Perhaps wé have not yet had enough experignce. So, at this time
" we are essentially taking a wait-and-see attitude. If, indeed, a prob-
lem arises as a significant one, we would fee] that guch an office
might well have a role to play.
' e just simply feel that we-do not yet have sufficient experience .
. to cast a vote one way or another.
- Mr. Stupps. Mr. Wolff, do you have any ¢gomment on Dr. Ross’
B .’.l in NOAA‘L

plan, for example, whether it should be Ic
Mr. Wourr. No, sir. . .
Mr. Stupps. Mr. Winokur, do you have ahy comment either on
Dr. Ross’ proposal or on Dr. Corell’'s suggestion that we integrate
international marine scientific research programs and foreign
policy legislation using AID, bilateral agreements, and existing re-
search support plﬁ;ams‘? : ,
Mr. WiNOKUR. Navy does conduct a number of bilateral pro-
grams -under the auspices of various exchange agreements with

-variouis countries. Withiri the context of naval operations and Navy

ml?earch, we have access to a considerable a
allies. o .
On the other hand, we are sympathetic /with the problem that .
Dr. Ross has raised. We are currently evaluating the need for such -
increased agjivity, other than what we arg already doing. We, in
fact, have spoken to Dr. Ross and we are ¢urrently looking at an
* + initiative ourselves for the future to seek |if in someway we can
make better use of other foreign data that we are not currently
making use of. _ .
With respect to AID antl the Department|of State, we work with
them in those instances that are of common interest, but we nor-{.
mally don't have that much in our research program.
Mr. Srupps. I am going to ask one last question. :
I would like to close by asking each of yqu if you could identify*
the one specific thing the Government mogt ought to be doing to
facilitate marine research that we are not doing and are not about
“ to do. I don’t care whether it is related to resources, or manage- -
ment concepts, or research priorities, if th¢re were one thing you
coit'i, change about our present approach to this issue, what would o
it be? . - ‘ ‘ : -
Mr. Winokxur. I guess from my perspective, having been the
chairman of an interagency study on a unique national asset, that
is, the research -fleet, one of the issues that confronted us in that !
study which I would bring to your attention is ﬂlg lack of a current-
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stated national poli?r on ocean research. That seemed to be one
key issue that was facing us in the context of the study that we
were doing, representing the vdrious agencies operating research

-1 gueds, in that context, I would say a clear stitement of what
the lnation policy is in oceanography and ocean research in par-
ticular. : : . - :

Mr. Stupps. Dr. Davies. ' : ‘
Dr, Davies. I would like to return to the issue that we talked
aboyt a moment and Kl:k uf) on a comment that Jerry Schubel
e which was that we have 1-year appropriations from the Con- .

that was appropriated. Jerry’s comment that it woul nice if we
had 1 year's planning ahead of time rather than a slug of money
with a-brick wall at one end where you have no resources to begin
with, and a brick wall at the end where the resources dry up.
Within that short window of time, you have to gear up to do the

gress. Occasionally, things pop in there, like this ?::ries study

work, produce your reports, and you have very little time to get or-

ganized and think about it. . ; _
It might be a good idea if we had a little more stability in the

ning money ahead of some-of these would be an enormous

~ benefit to any research or monitoring or regulatory program.

aer. Srupps. Anyone else? This is not wqwlsnry; it is an option-
exercise. :
~Mr. Wovrrr. The exciting thing.to me about the prospects of find-
ing out more about the oceans is its impact on weathér f ing,
since I think that that is where it is most essential and that is
where it has the biggest financial impact on human life. -

In the. possibility of increasing the accn.racf of 3- to 6-day fore-
casts, we need a number of things. The single thing which looks

. mdst unattainable to me now is the operational system of ocean

satellite observation that is necessary. When the program was

. transferred from NASA to NOAA, the budget didn’t come with it.

NASA is now interested in further experiment.ing’with Rew sensors
of limited duration for experiments, where NOAA’s problem is that
we need operational -satellites using existing sensors which have
been proven in sufficient number so that we can have the data to
make the more accurate weather forecasts;

system. | know. that is a difficult thing to ask for, but a little plan- -

To me, the budget and the means to put this together is the big- -

gest.important problem that I don’t see any solution to or any way
toget one. . . ,
Mr. Stupps. I would bé happy to see more facilities go into your

"3 to 6-hour forecasts. [Laughter.]

Very vivid in my mind is stinding at midtide one day this
summer watching ‘my little sailboat founder and sink in a 50-knot
wind and listening to NOAA on the radio simultaneously tell me it

-~ was-10-to-15 knots:- It -is- that-immediate
~, pressing consequence to some of us.

I I}u urLderstand what you are saying though, and we agree on that,
think. _ TUBN
. Do either of the other of you wish to comment? .
Dr. WessTer. Yes, thank you, Mr. Chairman.
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I would like to speak from the point of view of research science. I
have watched over 25 years in research institutions a continual
= erosion of our ability to do research because of an accumulating bu-
. reaucratic and micromanagement philosophy. It is primarily hap-
N pening here in Washington, and the trouble is we all tend to share
* in it because the motives that have created this seem to have been,
- each individually, worthwhile. Cumulatively, I think they are caus-
_ in% a burden on our ability to do creative research in this country.

‘It may not be just confined to weanogaphy, but if I had my
magic wish that you mentioned, I would like t& see us go back to a
system where we were able to make decisions' sbout funding re-
search to provide more creativity. I think almost everybody in the
first panel said something sinu[);r' when they were talking abotut
block grants and the sociopolitical factors and so forth. .

As seen from the oceanographic research laboratories, this has
‘Been accumulating and accumulating and accumulating, ‘ahd it is
not making us more creative or productive. .- .

Mr. Strupps. Dr. Gross. . : - -

Dr. Gross. Mr: Chairman, as my wish, I would focus on manpow-
er. We have had a number of discussions over the years that I have
been in the field about the resources and about the facilities. Yet,

- we-seem, | think, we neglect what I believe is the country’s most

precious resource—our scientific manipower. : v
~ My feeling is that we, the Federal Government and the States,

are not providing the proper institutional framework to train and

to retain the best scientific minds to work on the oceans. Quite

{'rawdxddy, I share some of the concerns that Dr. Webster just articu-

ated. . - . .
- Ocean science is not a particularly attractive area for a bright -

person tocome into today. I think we are losing through our in il-

ity to recruit and to retain the minds, In summary, I think the

primary limiting resource, every more than money, ships, satellites,
or anything else, is our ability fo retain the best minds to work on

the problems afnd the utilization of glur ocean resources. .

Mr. Stupps. Thank you.

I think ‘Mrs. Schneider will agree with me that people who work
where we do understand the concept of an area of work where it is
hard to attract particularly bright ptople.

_ Mrs. ScHNmiDER. [ won't take that personally, Mr. Chairman,

.Mr. Srupps. No; it was a generalized conception of the profession.

. Mrs. Scuneinek. Might I be able to ask Dr. Gross to expand, upon -
how we might cure this dilemma? You surely must *have some rec-
ommendations. | also serve on the Science and Technology Commit-
tee that deals' with NSF's budget. We have discussed education ex-
tensively and taken action on legislative proposals to increase the
number of scientists, engineers, and mathematicians entering the
field, but the problem is that we maf' have these people educated
and then there may not be the appealing jobs for them. So, how do
we create that empln{ment environment?

Dr. Gross. 1 wish I had an answer for you. I citroniy suy, first,
that in the Foundation, we too are sharing this concern about the

" odacational side and are, indeed, as you are well aware, attempting
to increase and improve our support at that level.

-

165



161 "

1 am concerned, at the institutional level, once they enter the in-
stitutions, I think with the demige of ONR's institutional support
role in the 1960’s that no other agency and no State has been shle
to step in and fill that gap. I think that the field as a whole has
been remarkably successful in taking very meager resources, often

. with- uncomfortable constraints: 1 think some of the frustration .
that. you heard from the first panel is that they have been hterally
scroungmg to stay alive. '
. 1 don't see too much relief. 1 think more research money would

- be of some help. As.you probably know, within the Foundation, we
have a smal] expenment.al program to stimulate competitive re-
search [Epscor] in which we attempt to work with States which are
less successful in attracting Federal funding to help them to im-’
prove the competitiveness of theii university-based scientific man-
power. In ocean science, it has been a real success in Maine. :

I don’t think we know, really, how to achieve our desired results.
Rather than have a largé program, I believe it would be better to

§ try a few small ones and see if we can devme bptter institutional -
support mechanisms. -
rs. SCHNEIDER. Thank you ¢ S

Thank you, Mr. Chalrman Y ’

Mr. Stupos. Thank Lt

At this point in in the reoord mthout objectxon, the statement otJ
Congressman Pritchard will ap

[Statement of Mr. Prgtchand ollo ws.] - : ' .
. Sn'rsum or Hon. Jom. PrrrguarD, A U.S. REparseNTATIVE FROM THE STATE OF
. Wassinoron -

» Mr. Chairman, [ am most pleased with the scheduling of this afternoon's heagﬁ
on the status of marine research in the U.S and wou hketocommendyou ,
the Subcommittee Chairman, Mr. D’ Amours, for ensuring the time to examine this
important subject. Marine scientific research within this country is an area well
worthy of this Subcommittee’s scrutiny, and I am looking forward to hearing from
. the pa:_rel m;:nbem who are here today to discuss gur current capability and where
we go from here
Today's hearing will focus on the capacity within the U.S. to conduct jnarine sci-
entific research-—both within the Federal (govemment and the academic communi-
ty. The time is ripe to start building an oversiglit record on that capacity for several
reasons. Major innovations in technology are making it possiblé to greatly improve
~ ' our understanding of the oceans. For example the use of satellite remote sensing
‘ allows us to study ocean-wide optically, and in real time, which is in-
valuable in the development env:ronmental predy iction models. Also, very sophis-
ticated microprocessors have been devel which can be used to manage vast
amounts of data. And in these times.of fiscal austerity, it is crucial that our re-
search dollars are spent in the most cost-effective manner possjble, without duplica-
. tion of effort.
For this to occur, we must understand that oceanq:raphlc research should be a
. cooperative ventdre in this country. As Ranking Member of the Subcommittee on
Oveanography for almost eight years, I am not terribly encou by the way pri-
orities in t s srea are established and followed t h on by the Federal agencies
responsible for funding our marine research infra§tructure in this country. part
of this process, we need better identification of rch needs, and coordination be-
tween the acientific community and Federal cies in developmg priorities. |
gyestion whether the necemny mechanism for this' coordination exists. If it does,
has it been effective? How can it be improved? if an effective forum for coordi-
nation does not exist. how should ane be deve
I would like to again thank the Subcommittee Chairman and the Acting Chair-
man for thewr interest in this matter. | am glad for the opportunity to get these
issues out on the table apd look forward to receiving the testimony today. Thank

you.
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Mr. Stupps. Gentlemen, we thank you for your patience and
your contributions. I found this most informative,’ I think that
the hearings, when printed, will be a source for a good many

. people to reflect on, hopefully constructively, for some time.fo

Thank you very much, indeed. A

[1\1\}:10 ' itta:zig . the subco recessed

reupon, at 4:27 pm,, subcommittee , 0 recon-
- vene, subup&hr&bo call of the Chair.] - :

(The following was submitted for the record:] ‘
Qumou; voz Recorp Feom mﬁ:ﬁ CLauDiNg Scitvmes ANp Repums

Co Frou THE Navy DerartMEnT ‘

Qe he NOAA dats o}h’m curs .aml pleteness.
. ta are 8CCUrecy oom
Moreover, because thg results of the NOAA surveys are digitised, they are readily
transferable, and, therefore, ire controls on their release. The curreat plan to
insert the data into & bank is automatically provided te the USSR would pro-
. +vide them with a bonansa of militarily important information, without the ex-
pense involved in collection, without the political uproar that would occur id
they undertake such a survey in our EEZ and without having to subject their EEZ

tonmnupondingsurveybyﬂnUS(snactth‘eywchd 'mmel
Qu{s‘ouz’.lsntﬂmvaemﬂictwhenhlmdaniﬁ.um ich NOAA collects
as unclassified? : :

: . Yes, there is a conflict. The data NOAA collects ires the ion -
lastBonton afoeds. Under the tems of Executive Order 12366, 2 Apeil 1987, sub
ject: “National Security Information,” Section 1.1(aX2), the unauthorized disclosure

of information which reasonably could be expected to cause serious damage to the

national security should have “SECRET” to the information. Section

1.85(axB) states, "' Information shall be for -classification if it concerns . . .

-scieatific, technological, or economic matters relating to the national security.” On

the other hand, Section 1.6(b) states, “Basic scientific research information not

clearly related to the national security may not be classified.” The NQAA bathymet-
ric surveys are being conducted in an established technical mode, using technology
which is about 10 years old, the results of which are directly related to the national
security. am which is aimed at aiding commercial enterprises™to
locate and ex 'tgﬂgmumigéhohighlymﬁdtoadmﬁesofmeUniwd
States includink terrorists (eg.. m“u::’rmm). This conflict is currently being
discussed in nteragency forum the aegis of the National Operations Secu-
rity Advisory Committee, a committee chartered by the Interagency Group/Counter-
mwumofﬂ;emiuh Group-Intelligence. The National Operntions Se-
curity Advisory mittee (NOAC) setves to provide an in forum within
the executive branch for discussion, consultation, and coordination of Operations Se-
curity issues. [ts purpoee is to resolve interagency problems, and, al it has no
authority, it provides recommendationsfor the resolution of such to the

Interagency Group/Countermeasures. The NOAC Chairman would be happy to pro-

vide a classified briefing for the committee which outlines the many national securi-

ty issues which include several aress of concern.

Question Y. Why is the Navy's data on the contour on the ocean bostom classified?
Response. Detailed and highly accurate bottom contour «data are collected and
ueed extensively to support strategic and tactical naval operations. Accurate envi-
ronmental data are essential to military operations and well worth the expense in-
volved in producing it. Such data are eq valuable to an adyersary and therefore
must be kept from him to the maximum extent posgible.

Question 4. Are Navy and NOAA (National Oceanic and Atmospheric Administra-
tion) unnecessarily du ing efforts in charting the EEZ?

. Some of area scheduled in the EEZ survey program is currently
covered by US Navy data. Classified Navy bathymetric data can be made avsilable,
on 8 -casebasis,toepﬁmwiaﬁelyciamdmbopmuham&dunmy
expenditure of tax dollars. However, Navy data differ from NOAA data in scale,
unit of measurement, and control. ‘

\
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Eprror’s' NoTE.—The following letter was sent to each of the wit-

nesses. In addition, specific questions were also sen nses
were received from NSF, NOXA, ONR, EPA, UNOL% mer,'

Dr. Ross, Dr. Heath and Dr. Boesch.

: House or RepassentATIVES,
. CoMmrrTee ON MERCHANT MARINE AND FIsERES,
- Washington, DC, October 13, 1985.
Dr. GRANT Gross, - : ‘ : '
National Scigce Foundation,
Washington,- DC. '

" DrAR Dr. Gioss: First, | would like to’thank you for your participation in the
recent mphy Subcommittee hearing t?)le marine mear:‘l;. 1 believe that this

t of an oversight record
on the status of marine research in the U.S, both within the Federal

and the academic community. I also believe that your direct involvement in the
i in making significant taward a better .

heéaring assisted the Subcommi
understanding of some of the issues which need to . .

Second, [ would like to make the observation that as a result of recent technical
admnemandinumndcspaﬂ!iﬁminmhmumtelmemgmsing,mhi&
ticated microprocessors, and other instrumentation, there is the potential for signifi-
cant new initiatives in both basic and applied marine research which could lead to
substantial benefits to our nation and the world. ‘As the Ranking Minority Member
of the Subcormmittee on Oceanography for almost eight years now, T would also like
to point out that [ have not always been terribly encou by the rather ad-hoc
gmubywhichprbﬁtieqmeﬂnblﬂnd,mﬂinated. d followed through by the
Mlmmmmbhhhwimmﬁmmmmnmmh
structure to carry it out. In order for the U.S. to continue to play a

in Oceanography and in order to conduct the type of “big science” which
will ‘be required, we need a clearer identification of research needs initiatives,

3

- and improved coordination between the scientific community and the Federal agen-

ﬁminmmdinwmmntdmmmmmm.lnm
vein, 1 would appreciate any further comments or suggestions you might have for
improving the process by which we establish priorities and initiatives for the en-
hancement of our overall marine research bility.

Finally, [ am attaching a list of specific questions which we did not get an oppor-
tunity to discuse during the hearing. I would greatly appreciate mm to

these questions, as well as any additional comments you wish to syl in order to

provide as complete a redord as ble. In order to complete our on this
ject as soon as possible. I would apprecidte receiving your response no later than

. October 31,-1984.
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Once again, I would like to thank you for your contribution to our oversight hear-
ing nngiyour lmntinuing contribution to marine research generally.
ncerely, . C .
. L Jogt PrrrcHARD,
Ranking Minority Member, Committee on Merchant Marine and Fisheries.
Attachment. ‘ 3 ‘ '

Qumoss FOR NSF"

1. Through the Board on Ocean Science Policy of the National Acaderhy of Sci-
ences, it is our understanding that the Advisory Committee for Ocesan Sciences of
NSF has undertaken a study on trends in ocear science and the role of NSF during

L]

the next decade. Please describe how these new initiatives are to be implemented. -

i. ing mechanisms, research prioritization, and instrumentation support.
hat are’the budgetary implications for the other ocean research funding agencies,
specifically NOAA, ONR and EPA? _

2. As technology drives oceanographic reearch into a new era of data collection,
the ensuing problems for data management are enormous. Not only are new kinds
of data being generated, both nationally and internationally, but it is being pro-
duced in vast quantities. What is NSF doing to ensure data quality and format
standardization? Will it be adequate in the future? _

3. You stated in your testimony that the function of ships is changing in a funda-
mental way. Please explain. Is our present planning effort adequate to incorporate
these changes? How much is NSF planning to commit for this new fleet?
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4. You stated in your test.lmom' that NSF-and NASA plan to ensure” that US.
academic are able to use the data stream from satellites in their
mmhmmwilmemﬂywhat_hbeingm. ) .

N

i NaTioNAL Science FounpaTion,
DivisioN o OcEAN, SCIENCES,
Washington, DC. November 15, 1984.
L Iy

H(Iomms&t«m“érrham llnﬁneamdﬁslun’m ‘

ouse of Representatives, . v
.DrAR MR.-PriTcHARD: Thank you for your letter of 12 October commenting on the -
mt%ywmmmm :
ess through priorities are established and initiatives fordcm-
graphic research in the. United States. You suggest in your letter that “clearer iden- -

' tification” may be needéd “‘of research needs and-initiatives, and im

Y

proved coordina-
mnmunqdenﬁﬁcmmunitymdﬂmlﬂemlmimdwdinuwé&
velopment of marine research ties and budgets.” 1 would like to cormment on
ltlmeiasues.addremingﬁmt issue of most importance to us—coordination be-
tween the scientific community and the National Science Foundation. .
; Weareverydehatnmmbeqnmlhntmdofdmaudef-
fective communication, cooperatidn and coordination with the academic basic ocean-
ographic research comrpunity. Thie interaction is a keystone of oyr ocean sciences
program and we inte toq)ntinuetolooktothisoommunitytoprwidemwith
more new and exciting scientific ideas and challenges. ¢ B

The primary inputs we rely on in our establishment of priorities and adoption of

new initiatives come from tists in the community. These scientists are consist-

mtlyenmragedwmhnitmideaswmmrmmmh and
through other informal and formal channels such as tific sndnxgr
%ﬁ,theNsﬁmlAmdem of Sciences’ Board of Ocesn Science and Policy (NAS/
O e N e e pias. for the  NGF cesan.seiorces’ program
ry ittee com 8 or ocean sciences program
which was then en by the N &1

New ideas submitted to us in research mwsmmrd:'lgandﬁmughmﬂly
reviewed before we make final decisions as to the priorit financial su
merited. A major factor in this review is the advice we ve through peer evalua-
tion of the research. These proposals are mail-reviewed by individual acien-
tists know in the proposed area(s) of research and many propasals are also
then reviewed by panels of experts. Final recommendations on these proposals are
made by the am manager(s) in the a iate area(s) and then :fpmed by a
section head and the division director, A description and analysis of this review
process prepared is attached for your information. ,

We involve the scientific community directly in acquisition, acheduling and sched-
ule coordigtion of mdesgnc reae%rch vemeRl: through thedt_Jax;venity Natio::;
Oceanographic Laboratory System ( NOLS). Representatives ip operating
ship-using institutions meet under UNOLS to assess and advise an a broad range of
issues related to needs and operations of the U.S. academic research fleet and other
facilities. NSF and other concerned Federal Agencies provide financial support for
UNOLS and participate in UNOLS meetings. interacting regularly with the various
UNOLS committees, officials and stafT.

As 1 reported in my testimony to the Oceanography Su ittee, NSF is work-
ing closely with scientists in the academic research community¥with respect to eval-
uation and planning of a number of future major ocean science projects which
interd to make substantial use of recent technological advances, primarily with re-
I to satellites, supercomputers and marine seismic systems. These pruojects in-
clude the Study of the Tropical Ocean and Global Atmosphere (TOGAS; the World
Ocean Circulation Experiment (WOCE); and Ocean Fiux Experiment; and a study of
the Oceanic Lithosphere. - . '

The NSF ocean sciences program is centered in our Division of Ocean Sciences.
Our Divisions of Atmospheric Sciences, Polar Programs, and Earth Sciences also

r some ocean science research and research. All of these Divisions
interact continually regarding programs of mutual interest. ) )

W Your letter th:;‘{vou are also concerned with the manner in which the
Federal Agencies jointly address issues related to ocea ic research. The Na-

tiodtel Science Foundation works closely with other individual Federal Agencies, es-
pecially the Office of Naval Research (ONR) and NASA, in areas of mutual interest.

16y OVCOPY MALABLE
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oearly 1960's. [t was very effective, but, of ¢

NSF and ONR co-sponsor programs in all subdisciplines of oceanographic research.
We are now working very clesely with NASA with respect to development of new
remote sensing programs related to ocenn sciences. The latter efforts are discussed
in m(im detail in our answers fo the questions presented to us in the attachment to
your letter.

With respect to multi-agency coordimaty
would like but is now improving. Over
series of Federa! interagency coordinati
Interagency Committee on Oceanography

n. the recent record is not as as we
past twenty-five years there has been a
mechanisms for ocean sciences. The

ree, the individual Agemmn\s
were much smalier and much rhore sharply focused then. The 100 was ed by
the National Council on Marine Resources and Engineering Development-—the so-
called Matine Sciences Council—which was successfyl at focusing attention on
newly-growing concerns of marine resource exploitation and wider use of our coastal
areas. Then the Interagency Committee on Marine Sciences and Engineering
(JCMSE and the Committee on Atmosphere and Ogedans (CAO) followed. latter
two Committees have not been yera effective. ' : o
In 1982 the Administrator of NOAA, with encouragement from the National Sci-
ence Foundation and the Department of the Navy, reactivated' the then-dormant
CAQ in order to improve interagency doordination in ocean sciences. As a result,
the CAO and its subcommittees on atmospheric and marine research have become
increasingly active. It is too early to'tell whether thid mechanism will fully meet
needs for multi-agency ¢cordination in ocean sciences, but the National Science
Foundation is actively pursuing this objective.

I have also prepared for your use comments with‘espect to the specific questions
{ou addressed to me in your letter. These are provided in the attachment to this
etter. Please do not henitate tb call on us if we can be of further assistance. .

Sincerely, . .
M. Grant Gross, Iirecior.
Attachments. . -

-

Resronsg To QuEsTions o MR. PrircHARD 8y NSF
1. Significant negw ocean science initiatives will require additional funds. To the

sextent pospible, needs will-be met by cmtinuing(;:direcﬁon of related activities in

our mrognm. The latter, however, will be limited and difficult because of

our responsibilisies, diversity in the field, the soft-money ncy of the -

cominunity, and the lack of major real growth in Federal support for basic oceano-
graphic research since the early 1970's. .

Actual projects will be selected and funded by the traditional peer review process.
Some planning snd operational activities to support planned projects (e g.,
hydrographic and geochemical observations, deployment of current meter moorings
and floats, and development of improved seismic capabilities and biological instru-
mentation) may be funded through cooperative agreements with consoertia or indi-

. vidual oceanagraphic institutions. -
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At present the major Budgetary implications, for other Agencies in moving ahead
with ?hese scientific initiatives are for the satellite programs sponsoved by NASA
and by operational units of the Navy (not ONR). These programs will cost NASA
roughly $750.000,000 over the period 1985-1995." Interagency (and international) co-
ordinating committees have been established for some research programs for which
plannipg is already underway. eg.. the World Ocean Circulation Experiment
{WOUF) and fhe Study of Interannual Variability of the T Ocean and the
Global Atmosphere (TOGA) NOAA has budgeted roughly $7,000, r year for
jong-term observational programs related to TOGA. N(;,AA activiti
with WOCE may include sea-level, ship-of-opportunity, and similar
programs, Surh,&)mgrams could require asugmentation of the NOAA
proximately $5.000,000 per yeur. ONR and EPA are not likely to be impacted signi
cuntly by these new programs, although they may derive some benefits from the
results of these programs ) . :

2. Computing capabilities to date have kept up with data acquisition capabilities
N ocean SCiences, ‘ﬁw National Center for Atm_mgheric Research (NCAR) plans to
acquire an advanced vector complter. If 20% of this computer's capability is dedi-
cated to ocean sciences, if marine geological and geophysieal computing needs are
met elsewhere. and if academic ocennagraphers obtain the manpower and communi-

COcesnography from Space A Research Strat for the Decade 1955 19957 Joint Oceann
praphie Tnatitutions. fne . 2100 Pransylvanin Ave . NW.. Washingtoa. 1 20067 .

.

(00) was the first of these during the™.

-/
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cations capubilities necessary to use supercomputer systems eff y, oceanogra-
phers will be able to meet future needs. ’ :

The kinds of future research programs that I described in my testimony to the
Subcomimittee will generate substantinl new data sets-and the will be in new
formats as well. However, development of such new formats is not a lem. NASA
is presently supporting a pilot project for handling ocean:related ite data.

ing these new data sets and assuring data quality are likely to pose signifi-
cant challenra. Our experience indicates that it is best to deal with these
by assuring that they are addressed within the scientific plan that will be
for each funded research program. Again as ‘an example, Professor Ferris Webster
of the Univemsity of Delaware has studied- data manngomen associated
to

t
- with ocean-related satellite data and has presented ‘ederal ios a series of

recommendations which we will be addressing over the next several years.®

3. Changing research requirements are incressing demand for research vessels
with specialized capabilities. For example, modern ical seismic reflection
studies require new and.more m&.:gmnn and gssociated mt.
which may ooccupy more space on a new vessel than engines. New rs-
ible tenders, oor mapping veesels and acoustically quiet ships are also required

" to meet specific nt needs.

Vessels must be carefully scheduled in order to assure that specific capabilities
ar;esv?ilable for research pmﬁzclu in different regions at partlzﬁlar times. gluch
scheduling become increasi comflex, demanding t.uue‘@nd ose
and continual cooperation among :Il concerned research mrtm i

At the same time, global and interdj inary field studies coupled to remotely-
sensed data will required increased well-equipped general-purpose ships, not
only to provide so-called * yth” Jout also (and more importantly) to extend
these observations down h coluin aid to study important prob- .

lems identified in real l#ne by satellites. These new ral-purpose veseels will
need to carry large scientific parties, have &orage and mms capabilities for ex-
tensive sampling systems, and be equipped with state-of-the-art instrumentation,
communications links to high-speed computers, and sophisticated/navigatioh sys-

tems.

Overall, 'ships must co'l":ﬁ'(‘).:ne to fulfill l:'t:g ementia;l.:nd d;«:lt;_n
in oceanographic research. Qur present lohg-range plan identifiess
rew ships. y include: & ship with a state-of-the-art multi-chan
tion capability (estimated to require a Federal contribution of $1§,000,000 in fiscal
year 1987) and two large genemi;g:rpose ships (estimated to ¢fs
construction and outfitting over’ three-year period fiacal ydny:
these resources, we should be able to meet dhe of our i
an sdequate research fleet to support our hithgus
ther examination of alternatives and consideration ol
cede any formal budget request. - -

4, An extensive communications network will link¥ NASA dath centers with aca-
demic supercomputer centers. Smaller distributed computing {networks will link
aceanographic laboratories with regional and national supe ting centers, In-
this way satellite data sets can be assimilated with in-situ field cbservations and so-

isticated ocean models and results can be anal locally. §uch networking is

irlv_g planned and tested by NASA through i@ pilot ocean data study referenced
earlier. . . )

riorities . rse, pre-

-

RESPONSK T0 QUESTIONS OF Mq,'Psif'mmsb, sy NOAA

Question 1. A recent report by the Joint (&:éanographic Institutions, Incorporated,
details a ten-year research ngmm.using oceanographic satellites and related
measurements. How does NOAA plan to incorporate any of this program into their
future planning in the air/sea, and what similar research and operational programs
in oceanom}\a{ﬂxx does NOAA plan? :

Answer. NOAA plans a number of proﬁr’ams that will take advantage of maj
investments in oceanographic satellites other agencies, and other countrie
Many of the data sets that will be available from the ocean gatellites planned for
the 1985 1995 time period will be inconx:ornted into NOAA's marine opgrational and
research programs. For example, NOAA will use scatterometer wind, sea surface
temperature, and sltimeter data ffom the NROSS mission, and altimeter data from

2" An Ocean Climute Research Strategy.” Ferris Wehsta;r. National 'AcaQerny Press, Washing.
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the TOPEX mission. in the following programs: TOGA ﬂ‘rop:cal()eean&GJohalAb
, mosphere), EPOCS (Equatorial Ocean Clmte Studies), STACS (Sub-
Atlantic Climate Studies), mwelmg at the Geophysical Fluid Dynamics Laboral
forecasts at the Ocean Products and National Meteorological Centers, and the
*  esy programs of the National Ocean Service. NOAA examines uses of the data

¥

the Ocean Color Imager and Geopotential hMmom(GR‘M)forongmngpto
grams.
- The ingtrumentation aboard these sa will help pm-ndeobsemmfmm

‘ocean areas which now have httledata.'l'heaesntelhtesemrswﬂlp:wxdewmd
wave, and ice information to help preparation of timely weather and
.warnings and forecasts. These t of ocean satellite measurements also beof
siguiﬂcantn:zoﬁaneetoNO for better of ecean circulation
- needed for u the ocean's role in ¢
A comhination of sate hteandsea—banedmmmwemsovernmebelpswnmi-
tor the ocean, predict weather and climate, and participate in international studies
qu$gwhenmt the N ohic D -
Question rges have been levelod against ational ta -
Center that it is inefTicient, ineffective and outdsted. What steps is NOAA taking to
- update this facility, to standardize the formatting of incoming information, to .
) ndequahtymuoltommnteamumtemfommtmismchded,mdhowa
NOAAplanwhandletheexponenhalgmwthofdaugnthemdbymﬂitamd
other sources in the next few years?
Answer. The National (kmmgxlnc Data Center is efficient, effective, and up-to-
date. NOAA has taken steps to update this facility; to standardize the
incoming information, and to guarantee accurate information is included in its
files. NOAA plans for handling the exponesitial growth of data gathered u&el-
lites and from other sources in the nekt few years are part of our current
Environmental Satellite, Data and Information Service (NESDIS) Long-ltnnm Pl-n
The National Oceanographic Data Center (NODC), like other technical organiza-
t.mmmw&mmngmu&mmmﬁmmm ad-
vances in science years operations pro-
" cedures have been greatly mm'l'mredamrm
“actions. These actions have resulted in organizational nnd technical improve-
~ments in effectiveness and efficiency.

K ORGANIZATIONAL IMPROVEMENTS
In 1981 the Director of NOAA's Environmental Data and Information Service
mmpletedle an NODhS Evalua LiaLiet Sval NODC
.. menting the recommenda rom i uation, reotga-
mmf n March 1982. The pew NODC organiza structure: (1) estabhshed clear-
er lines of management responsibility, (2! facllxtswd jon of improved data bese
management methods and techniques, and (3) specific areas of weakness

identified by the B'nxram evaluatwn team. The NODC reorganization
(agohdated ADP operations wnl.hm a single organizational component {ADP Sup-
rt Divigion)
Esta'blmhed the Office of System Planmng ytd Integration as the single focus for
NODC systems planning and development.
. Delegated responsibility for the physical se¢urity and maintenance of the NODC
’ data files to the Chief of the Inventory and Archives Branch with the title and au-
. thority of Data Base Administrator. -
Created the position of Data §dministrator on the staff of the NODC Director
with ‘P{;;“"P"" responsibility for guality and scientific integrity of the NODC
1

data .
NODC developed a guanual of }andard Operating Procedures which improved its
dag'w-dav aperations.
ODC participates in {evelopi roducts for NOAA Regional Ocean Service Cen-

ters in Seattle and Anclorage. A NESDIS/NODC Liaison Officer is the principal
NESDIS representative Mt ¥ach of these sites. To provide ustérs withy easier access to
its data, NSD( is expjdring the development of regional suhsets data invento-
ries and data fie support the areas of reapon&'hahty of the ocean service cen-
ters. .

TECHNICAL IMPROVEMENTS

In November 1982 NODC conducted an Internal Program Revxew to develop and
implement an action plan for technical improvements.

- [&W 0OPY AVAILAS.S.
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_ mounts will be a future part of this system. Jn December 1984 NO!
inaho& minicomputer with a much more machine (DEC V
new ware system consolidating i data entry and quality

168
- -

In consonance with NESDIS long-range plans, NODC has upgraded its computer
facilities. In late 1981 the archive data files of NODC and the other NESDIS data
centers were consolidated on a single computer that is the centrgl [node of a
NESDIS computer and telecommunications network called the Data ve Man-
agement and User Services (DAMUS) s;rstem In mid-1984 the DAMUS .

puter was upgraded (to & Sperry 1100 62)u;providegrea&erdsm
and faster regponse time. A mass storage device tbat'decremcm[;g m
wi

replace its
11/760). A

trol proce-
dures will be operational on this machine in July 1986. , .
ro!?ODC continues improving data-acquistion, data processing, and data quality con-
trol. - ‘
In 1983. at NODC request, the National Science Foundation sent a statement to
all their grantees requesting timely submission to NODC of appropriate data from

their projects. .
In bothi 1983 and 1984, NODC set new all-timie high data processing records. From .
FY 1983 to FY 1984 oceanographic station data ng increased 26 percent

from 36,078 to 45,642 stations); bathythem:ograph ta processing increased 88 per-
cent (from 73.822 to 128,587 observations). ‘

To meet the projected inﬂuxofoceanmmurepmmedataﬁmnmdimm
related studies such as the Tropical Ocedn Atmosphere (TOGA) Experiment,
NODC is replacing outdated equipment currently used to digitize expendable bath-
ythermograph (XBT) data. A new micrﬁmm in ben:gepmcumd in
cooperation with the NOAA National Marine Fisheries Service and U.S. Navy
Fleet Numerical Oceanography Center so data can be freely exchanged in a compat-
ible format amqng these organizations. ) .

Two quality control wor! for physical data (March 14, ), and one
for chemical/biological data (:)rril 30, 1984)—helped in the design of NODC's new
data entry and quality control system. The workshops were coordinated by the
NODC Data Base Administrator and attended by selected NODC personnel and in-
vited outside experts. The new system will incorporate enhanced ersions of NODC's
environmental quality control (water mass) models that have been a primary QC
tool for many years. . K

From its experience as data manager for both deep ocean research ijecta and
coastal environmental studies, NODC has develod standard data formats and
codes. For example, NODC has developed ancillary code files to support processing
of chemist biology data. The chemistry codes (adapted from the regi num-

.bers of the Chemical Abstracts Service) i the pollutants designated by the En-

vironmental Protection Agency for priori . The NODC Taxonomic Code fa-
cilitates automated and retrieval of bioi’ogical data. The fourth edition of
the g¢ode (containing 46, entries, nearlf\;etwice as many as the third edition)
became availablé in October 1984. Both the chemistry and taxonomic codes and
NODC formats have been widely adopted by research. in other Federal agencies, uni-
versities, and private research institutions. Region 10 of the Envirenmental Protec-
tion Agency recently adopted NODC data formats for storage and dissemination of
marine data resulting from activities of Section 301th) of the Clean W, Act. Over
the pgst two years NODC has also devem software to convert su data‘to
standard NOIX formats. This makes av. le data that could not previously be in-
tegrated into the archive data files. )
NOD(C's new Visiting Scientist Program will improve NOBC's technical capabili-

ties through incre contact with the oceanographic research community. By
means of this program funds will be i to su scientists interested in con-
ducting research that will support NODC(C's mission. primary criterion for selec-

tion of winnini’?m Is under this program will be clear demonstration of tangi-
bie benefits to NODC from the project results. ‘ . >

NODC is preparing to meet fufure nsibility. especially those resulting from
the growth of data from satellitieg and r remote sensing platforms.

N%BDIS has developed a long-ra lan for the integration and use of satellite
data. This plan involves all of the NESDIS data centers so that there will be a sys-
temgtic approach to scquiring, processing, storing, and disseminating original data
and derived values. The NOIDG will participate in this activity by storing and dis-

. tributing oceanographic data values and products. NESDIS will establish Working

Groups to explore ap?ropriate to improve and ingcrease the integration and use
of satellite data in Centers. orking G for Satellite Data and Oceanogra-
phywwill have representatives f NODC, she National Climatic Data Center’s Sat-
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ellite Data Services Division, nnd the ()ﬂ'ce of Satellite Research and Apphcatlons,
Oceanic Sciences Branch.

NOIXC is ‘also preparing for the future by integrating the NODC/NESDIS
for remotely sensed data with national plans bemg developed for an ocean-related
climate study that is expected to dominate ocean data collection efforts during the
next decade—the Tropical Ocean—Global Atmosphere (TOGA) Experiment. NODC
representative are currently members of data management planning groups for this
KujectandmeNODLNonheasthamnOﬁ'werhasbeendeugnswdasmeDam

nager for one component of TOGA
. Question J. What is NOAA's current role and what future role is planned for the

) (mnn;‘;ttee on Atmosphere and Oceans (CAOLand the Subcommittee-on Marine Re-
. 8earc

“Answer. The Administrator of NOAA has tmdltlonall beenn appointed Chairman
of the Committee on' Atmosphere and Oceans (CAQ) by the Chairman of the parent
orgamr.stnon, the Federal Coordinating Council for Science, Engineering, and Tech-

. The Office of the NOAA Administrator provides executive secretanat sup-
port r the CAO. The Department of Commerce (including NOAA) is represented
separately on CA( by the Depaty Administrator of NOAA. Thmagh the chairmsan-
ship and participation as an active Committee member agency, NOAA is a my im-
portant contributor to thé wark of the Coinmittee on Atimosphere

The CAO itself serves ns'l»“broad of directors” for various subcomnmtees which

perform many of the actual coordinating - ilities of CAO. One major ele-

t, the Subcommittee on Marine Research ( ), has become a forum {or senior

‘ncy ma nagamtocomnder?ed&almannemtopmolmmmmmho
tivities of the SMR have included analysis of trends in the total Federal marine sci-
ence bu . 8 review of the tlite oceanograph yprmgNASA.mdmeval
uation the implications of U.S, withdrawal fi for marine acience.
During FY 1985, SMR plans to examineé such topics as increased use of aircraft
remote sensing for coastal studies, phic data management (particilarly
the lmphcatwns of oceanographic sdtellite rvations), the deterioration of.the fa-
cilities' “infrastructure” for marine science, and trends i in manpower. availability for
-marine science and technology applications.

Question=§. Wouldjrou please submit for the record a copy of the MOU between
NOAA and USGS an OAAamiEPA.aswvellasabnefdeacr::tm
bh'gt l:)iow gx)st or that you are presently working towards with the NSF m x

avy:
< Answer. NOAA has a number of MOUs with the U.S. Geological Surx Given
thecontextofmeSubcommmeeaS:?tmnheraﬁ. 1984, hearing, and NO.
mony, we have assumed the MOUs of interest are t.he overall agreement for eoop-
eration betwoen the agencies and the recent one for a cooperative bathymetric sur-
wyng program of the US. Exclusive Economic Zone. are att+ched for the

Samllanly, NOAA has several MOUs with the Environmental Protection
Agency (EPA)L A copy is attached of the overall umbrella agreement establishing
the basic policy of mpegtio&‘and the relative roles of the two sgencies, whlch

ective October

NOAA has four agreements with the ‘National Science Foundation (NSF: ‘l) for

shared fundmg of research grants to universities for global atmospheric research; (2)
with the U.S. Gep Survey as a third y. for earthquake research; (3) to fa-
cilitate tmnsfer of OAA funds for use of University-National Oceanogmphnc Labo-
Kl[“\” N‘aystem (UNOLS) vessels; and (4) for shared funding of the submersible
~  NOAA and the US. Navy have se-veral hundred agreements. They range from let-
ters of understanding dealing with operational details, some in the form of specific
work tasks or excha to MOUs covering major data .exchange and cooperative
oceanographic research ¢fforts. In order fo consolidate these agreements, a broad
agreement is being drafted under which these and other individual activities can be
carried out in a more sxmpllﬁed manner.
Question 5. You state in your testimony that the NOAA fleet will not need re-

placement until the year 2000, m the 1983 report of the Federal Oceanography .
u

/ l"leec Coordination Council, which furctions with a representative from NOAA, rec-.

om?nded that a coordinated vessel replacement plan be initiated by NOAA in
Will you please explain the chnnm- in direction for NOAA's fleet and the

'" reason for the change?

Answer. The ships in the NOAA fleet have been mainfained in excellent condi-
tion due to the management proceédures of the NOS and the NOAA Corps. Funds
have been provided by Congress for routine maintenance and for mid-life rehabilita-
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tion in US. shipyards. The basic hull and machinery in these vessels will operate
through the year 2000 if these conditions are maintained.

The scientific equipment. for obeervation, data collection, and data processing is

R nelgmvelyobsoleee A program has been initiated in FY 1984 to replace these sys-

No praven new design for research and survey ships is currently available which
would be economically justified for NOAA requirements. NOS will continue to mon-
itor developments in this field.

The requirements for the NOAA fleet are umtmuall changing. Curreatly we eee’
the"need for large ship time, multi-beam survey li‘ty,sndanupgrndeofcom-
puters and positioning and observing equipment. Alternatively, demand for smaller
sh:m levehng off and single bean hydrographic survey meds are declining, escept
in

quoumnun oF UNDERSTANDING BRTWERN fux Emnmuxrmu. PrOYECTION
onucv AND THE Nlmoun. OcraNiG AND Amosrmm ADMINISTRATION

e ’ L PURPOSE

ltlsl the mterest thht:elated responsibilities of the National

ﬁ m the- M\nmmnenml Protection

Agebl;?:'hl’m bb cloaely coomdmated, mutually su and clearly understood

there is hereby lshed a EPA/NOAA Interagen-

"cy(,ommmeeforl’rogmm mwm&mtemmmmhhmfor

. mutualut:ner it and support, faclhtate information exchange and ve conflicts be-
tween -

ltmabossreedﬂmtﬁmagencmmsydnwmhoml agreements to

ide activities of individual work groups ) groups may

g: for arﬁappmpnate purpose, byt would be sub;ect to all laws and- regulations

binding ¢t respective agencies.

- These activities respond to the mutual interest of NO. and the EPA in encour

Kn#.responuvemdeﬁ’Mmamnentofﬂ\eN 's resources in a manner

Q?i would have environmentally sound consequences for the oceans and atmos-

phere. !

n PDOVISIONS

" "The functions of ‘the Interagency Gommlttee for Prugmm Coordination shall in-
clude but not be limited to:
Identifying specific issues and program areas to be coordinated or sddremod by
bath agencies, through work groups or some other mechanism.
Arranging for transfer of technology data, mformahon and research ﬁndmgs of
. mutual interest betyeen the agencies. .
-~ Arranging o cooperate, support and where appropriate, integrate p ms of .
mutual responsibilities and interest. Such cooperation shall be encou at hoth
the National and Regional level

Exchanging appropriate anning information.

« The Commiittee shall be jointly channeJ by the ty Administrators of NOAA
and FPA. There will be' no more than 6 members rom each sgency, to be deter-
mined by the respective chasrpemns and consisting of officials repreaentmg affect-

m areas.
'lm Committee will meet at twice a year, with additional meetings as mutu-
ally agreed upon. All current ination activities will continue under the review
of the Committee. All future coordmatmg mechanisms will be developed with the
full knowledge of the Committee. which there is no consensus will be
referred to the Administrators of EBA d 0AA.
The Committee will identify action items and schedules. The Committee may
ciapte work groups to.address and coordinate specific issues and
Support for the (?;mmxttee and coordination of the activities of
shall be provided by the Director of the Office of Federal A
Director of the Office of Policy and Planning (NOAA).

{1l. AUTHORITIES

The annmnmental Protection Agency has statutory authority to regulate the
lution of the nation's air, water, solid waste, pesticides, noise and radiation.
includes setting and enforcmg environmental standards; conducting research on the
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' causes, effects, and cqntrof of en‘vironmental problems; and assisting State and local

rators. S

National Oceanic and Atmospheric Administration hak aathority to
obeerve, report the state of the nvers.?domns. prepare and
issue warnings and forecasts of at ic, flood and ocean conditions to ensure

the protection of life and property and to further rnmental and commercial ac- -

gove i
tivities;'to operate environmental satellites and archives for the United States; to
nmnageandpmnxﬁemﬁneandanadmmomfnhqdotherﬁvingr&wmto
W.wimmmmmm;wmmmmmdaum
miﬁﬁes;andwpmvidemseamhandminstomeumdmmafmem
atmosphere and coastal zone. ’
Amdmutualauthwityindudebut,mmﬁmitdm&um i
ManWmeml;mﬁmmmumim Research
‘h:lonitorinm Estuarine Researctr! Coastal Resources and Envirtnmen-
' thit;ginthisagmmentalmthemnoryauﬁmmdt}nﬁnmm
WMMWMMNMMMAWMMM
ngrmnmthinwndedmfadlmnmmmmmumm@m
ﬁveeﬁm;amhumluﬁmwkymmnndmuwmhwmhni-
cal assistance promoting oceanic ‘atmospheric quality. .

: IV. DURATION OF THE AGREEMENT
This agreement becomes effective on the date of signature by both parties and
continues for 5 years or until medified by mutua] consent or terminated by either
party. ) . . '

anmvaumonsorMmPnncmmn'vOmct.orNavum )
Question 1. The Joint Oceanographic Institutions; Thc., has:just mm a study

; Sensing

of the oceans from satellites during thecomm%decade Which.
cies have been involved in the planning of the Navy Remote Ocean ing System

.’

(N-ROSS) mission, and to what extent? How about when the satellite is operational?

Will the data be available to the academic community?
Amwer:'l‘heN—ROSSconeeﬁt. including semsors to be carried and the

operations, was developed

portance to both the operational Navy and the research communi . N-ROSS is a

collaborative that was to make maximum use of existing hard-

ware and ground-support &ystems. N-ROSS is scheduled for launch in June 1989.

N-ROSS will ide a source of integrated data vital to prediction of ic condi-
tions for AS tions, placement of forces and em‘KlvyanLumd m'ﬁ-
ons systems. N-RO38 will measure surface winds with a scatterometer (NSCA'
sea surface temperature with a microwave radiometer; ocean waves, eddies and
fronts with an altimeter; and atmmgwn'c water vapor, precipitable water and soil
moisture with a microwave i r (SSMI). .

From the beginning it mlﬂ avy's plan to use the launch, command and control
facilities u::' the o;nx’: MpceomlAq:cal Sa:lgte System.m‘l'bus,N Aift: Fm
man t ssxect the project. Xima one year a avy first
N—R&‘l NASA offered to provide l:g:nacatiemmeter sensor for sea surface winds

““for N-ROSS, contingent upon Navy allowing NASA to upgrade the scatterometer to
gain better wind direction. NASA ‘will provide the scatterometer. At‘c:pl\;nximately ‘

the samé time of the NASA offer, NOAA offered to provide the NO

and $20 million for sensor integration; however, in December 19583, OMB ordered

NOAA not to provide NOAA-D or the $20 million. As it,stands today, because of
congressional action the N~ROSS project may still neeeive}&OAA—D (the smilabili:{
::nm)t be determined before December 1984), but the $20 million will not be p -

Although the satellite is designed to improve operational forecasts of oceano-
graphic and atmospheric conditions for Navy purposes, the data will be available to
the civilian oceanogm&ic community, which should lead to further advarves in sat-
ellite mnmrsglx hen N—ROSS‘ is oErational. the data will be transmitted
from the spacec

data relay system to Fleet Numerical Ocean phy Center (FNi
will be growmed At that point the Mﬂ will be made availahle to NOAA

for further distribution to other federal agencies, private industry and acagemia.
The scatterometer raw data will be processed at FNOC along ovith the other sensor
data—but the raw data from this sensor will also be simultaneously transmitted to

BRER meiar '
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of
'nvx; however, the Navy views N~ROSS to be- im- -
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NASA/JPL Pasadena for research use by tHe NASA/JPL scatterometer science e
team. .
Question 2. How is the increasing U.S. remote sensing capability being factored
‘into the overall U.S. oe&nomlm research effort? What are the implications on
the composition, distribution and management of research platforms? .
‘Answer. Recent progress in physi i new insights

ymmloeeanogmphyhns
which suggest that an ocean predictive capability may be achievable for ggoptm
scale events occurving over days to weeks and for spatial scales from 10 to 200 kilo-
meters. Advances in ohaemtmnlcapabfh":.gand &n«i remote satellite
systems, such as.the Navy's GEOSAT N- satellites, cou with: in-
creased modeling sophistication dnd computational. combine to suggest that
theﬁmeiaﬁpemimpmewrundewtundimofgm«mdmlebirwhﬁon
and to develop a predictive capability. Central to future advances in this ares is the
availability of the Navy satellites and NASA satellites, such as TOPEX.

In recognition of the fact that we have for the first time the necessary com

nents to address synoptic scale oceanographic problems, the Na hssapmw(rz
miorﬁveynrpmgmninmalﬁmesynopﬁco&anwuﬁcﬁm\znh' takes advan-
" tage of planned advances in renfote aenaimapd:ility. In addition, NSF, in their
long range planning, has also proposed a gl circulation program which combines
satellite-derived information with shipborne field efforts to provide requisite ground
truth and input data. The availability of the remotely sensed data is vital to these

efforts and future advances in circul ‘and ocean modeling.
N At the present tim.ﬂvaminmmmmwﬂlp%bl serve to increase
the requirements for ship time in support of the above menti programs. A criti-

" cal comp:fneht of planned future Navy ang NSF studies’ in oce&n m:m is m
conduct of at-sea measurement programs to provide ground truth’ ta requi
to develop and evaluate prediction models, and to understand fully the properties
and dynamics of the water column. Therefore, the advent of oceanographic sgtellites
will not diminish the need for oceanographic research ships and, as such, wi)l not -
impact the composition, distribution and management of research platforms. In‘fact, .
the increasing capability will probably, at least for the near term, serve as the impe; =
tus for vital at-sea experimental programe r¢quiring the mvice&of research ships. - .
Queslion.lSecretarerhmanmenﬂymmqsmemorgndumfortheauef' of.
Naval rations, saying "'Because of the explosive growth in research and explora-
tion in the world'g oceans, and the rapidly increasing dependence of U.S. national
security on the it is now time for & major reinvigoration of N efforts in
oceanography.” Please comment on the effect of new initiatives on tarrying
out of marine research in this country. How will other Federsl funding agencide
such as. NOAA, NSF and EPA be effected? What will be the effect on data classifica-
tioh” How about ship reconstruction? ° -
Answer. In July 1984, the Secretary of the Navy issued a p&wy statement to en-
hance and revitalize the Navy's efforts in oceanography. In addition, in April 1984,
~ the Chief of Naval Operations issued a policy statemerit reaffirming the Navy's com- ~
- mitment to a strong and effective Naval oceanography Together, these ‘
policy statethents are indicative of the Navy's current future commi ttoa
strvl.:gﬁ and vigorous oceanographic program. While the Navy has traditionally main- .. *
tained its commitment to a strong oceanography program, including oceanographic
research. these policy statements have reemphasized the commitment and serve to
st hen the total oceanography program qf the Navy. The Secretary of the
. Navy'd policy identified 15 initiatives which are currently being implemented. These

initiatives include a reorganization for the Office of the r of the Navy, ~
strengt.heninﬁ the career puth and training for oceanographer desi naval offi-
cers, estahlishment of Sec of the Navy research chairs in ocean phy, estab-

lishment of Secretary of the Navy graduate fellowships in oceanography within the
ONR graduate fellowship program, support for remote sensing, construction of a
major new oceanographic research ship, development of a | ragge Navy oceano-
graphic ship construction plan, establishment of an Institute for Naval Oceanogra-
phy with a focus-on ocean modeling, and optimized management and use of Navy
deep submergence assets. .

.Tie Secretary of the Navy's policy statement 4s a considered, balanced approach
to strengtheni the,Navy's overall oceanography program. The initiatives are de-
signed to provide emphasis in selected areas that will u the Navy's effort to
improve weapons system effectiveness by ensuring that a iate ization
and resources are available in the near term. It is em ised that these initiatives |
are designed to support Navy requirements, while at the same time providing lead- |

- ership at the national level. Specific initiatives which will have an umpact on and "
interact with national efforts involve ocean modeling, support for remote sensing, X
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‘research ship construction, gruduate fellowships, and optimized use of Navy deer
submerpible assets. Taken together these initiatives will broaden the scientific pool,
tzxgg'rade the Navy's oceanographic ‘research ship fleet, provide access to the Navy's
20,000-ft deep reésearch vehicle Sea Cliff for research, and provide a focus, for inter-
agency efforts in remote sensing and ocean modeling. -

-While the Navy's ocean science program focuses on the unique needs of the Navy,

it -nonetheless contributes to national efforts in oceanographic research. Clearly,

- some of the new initiatives resulting from the Secretary of the Navy policy state-
ment will contribute to and be coordinated with efforts of other foderal agencies

For example, the Institute of Naval Oceanography emphasizes the development and

transition of oceanogm;l)hic‘models to support the operational Navy, such as for

" . ASW operations, but will be closely coupled to other agency s and will in-
clude participation by academic scientists and institutions. In addition, tentative
plans also include the purchase of a super computer which will be accessible by

« commuoications link. Planning for this center is just underway and will not be com-
pleted for a number-of months C :

This ocean modeling effort will concentrate on, time and scales of impor-
tance to naval operations, such as mesoscale features and predictions, and
will be an important comﬂement to NSF's planned global circulation m. This
initiative represents a i i '

andjin in ocean ., remote
sensing and experimental messureiments. It w;f 1 provide long-terrh benefits to the
N?\‘g and serve as a mechanism to integrate.the various interests of NSF, NOAA,
NASA and Navy. The potential-provision of a super computer will also provide a
necessary facility for ocean circulation and'modeli% research. - * |
In the area of remote sensing, it is clear that N will have a major impact on
future research efforts; however, the Navy is also actively involved in demonstrat-
ing the utility of manned space flight for advancing our knowledge of the ocean. In-
June, NASA granted approval for the Navy to fly the first oceanographer on board
- the Space Shuttle. Mr. Paul Scully-Power, a civilian oceanographer with the Naval
»  Underwater Systems Center, recently flew on shuttle mission 41-G. launched on 5
Qctober 1984, Navy viewed this as & major opportunity to be shared by both the’
Navy and civilisn phic research communities. Admiral Mooney, as Chair-
man of the Navy Space phy Comnmittee, invited leadi ic seien-
tists to provide an input to the developmetit of our obsetvation :ﬁm for this flight .
‘and in formulating a long-range plan of ocean observation and measureinent from N
space shuttle. We are interested in working with NASA, other federal agencies and .
academic institutions in our efforts to develop a eohesive long-range oceanographic
research fplm for manned space flight.
Two of thé Sécretary of-the Navy's initiatives involve oceanographic ship con-
struction. ¥irst, the Secretary hds directed that Navy budget for the procurement of :
- gn oceanographic research ship to be utilized by the civilian academic research com-’
munity with a target completion date of 1991. As a result, we have initiated actien
to design a major oceanographic research vessel which will have the speed, endur-
ance and seakindiiness to meet worldwide ocean research and data collection re-
' guirements year-round. We anticipate it will be a state-of-the-art research vessel ca-
pable of berthing about 30 scientists, operating in up to sea state 7, Have dynamic
station kebping, and have combined deck and labora space of over 7500 sq. fi.
While both SWATH and menchull designs will be considered, serious consideration
is being given to building the first large SWATH vessel in the US.
The other initiative involving ship construction muim the development of a .
lmg;-ra plan.for replacement of tHe Navy operated Survey and research ships,
and the Navy owned research ships in the academic fleet. The objective of this
gram is to epsure that appropriate deep occan ships are available to meet Navy
operational and research needs. N
These offorts affirm the Navy'y commitment to the provision of adequate facilities
within Navy and in the academic community for deep water oceanography. The
Navy has always viewed its oceanographic ships to be national assets. As such, the
new research vessel and future ships will ugﬂmde the national mﬁlbility and
ensure a modern oceanographic fleet capable of global operations. The Navy efforts &
in ship construction and replacemeqt are being coordinated c_omsyletely with NSF, )
IINOLS and the Federal Oceanagraphic Fleet Coordination Couficil.
Many of the Secretary of the Navy s policy initiatives involve organizational and
munagement actions to strengthen the Navy's oceanography 'ngmm and ensure
_the provision of requisite facilities for research. As such, classification of data is not
involved. These initiatives involving basic research will be conducted largely by the
academic research community and will not involvg classified programs. In the area
of ocvan madeling, mission specific models and ucts to support naval operations
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will not be available; however, the fundamental research results will be unclassified
+ _ and it is antigipated that the basic models and validation data will be unclassified
and cm;1 be shared to support agency needs and programs, and stimulate additional
Question §. NOAA has stated in their testimony that the NOAA fleet will not
need replacement until after the year 2000. Based on ONR participation with the
planning of the Federal Oceanogsaphic Flaet Coordination Council, how do you
XUncluate this claim? .
swer. Without having conducted an engineering assessment of the NOAA ves
. a detailed analﬂis of NOAA requirements.for ships, it is difficult to evaluate
\ W claim. 1t is possible, however, to provide a general response which deals with
\ ship replacement philosophy and factors which influence ship replacement deci-
sions. )

The factors which define ship obsolescence have no set values. They include mate-
rial conditions, maintenance costs, habitability, and the capability to keep up with
the changing needs of scientific requirements. The most commonly used measure is
agg After a given numbef of years, the above factors will deteriorate to a point
where it is no longer tolerable. life span of a contemporary research ship is gen-
erally regarded to be 30 years. This can gary from 20-40 years depending on its con-
struction, mainténance and service. v . ‘

- The average age of the NOAA fléet fOr all ships over 100 feet in length is about 17
years, with the vast mqyor’:ég of the NOAA t daaving been built and commis-
sioned between 1962 and 1968. If the useful life of the NOAA fleet can be extended
to after the year 2000, the average age will then be over 33 years at the time of
earliest replacement. The useful service life a ship can be extended to this age or
even 40 ‘with proper maintenance and mid-life modernization; however,

with the serious problem of block obheolescence of its fleet in the -
”.

a 40-year life, each of the ships would necessarily have to un-
rnization. Experience has shown that after agroximately 2
s equi nt can’ become obsolete, unsupportable or unreliable.
technological advance where a new standard is accepted by
ust anditisnok)ngerproﬁtsblehsupm'tthoaecmmem .
', through business failure of the original manufactur-
ic structure of a piece of equipment such as a pack-

~

the .majority of an i
who retain the old tech
er. or through failure of the

ago boiler or evaporitor, which the manufacturer no supports. This chaoles-

cence is a random, ual process whose exact course is di ltto‘rredict; ’
Scheduling of mid-life modernization is a NOAA action. but should probably occur P

for each ship at about 25 years of service. This date is flexible, but is estimated to be .

lage en hat unsupportable items can be identified but early enough that suffie

cient life remains to amortize the cost.:In addition, in r to minimize the

codlimpact. and time ouf of service, the mid-life modernization should be phased
over a five to six-year period. For each mid-life modernization, a study should be
conducnted to idemtify obsolete and unsupportable equipment, and to identify cost ef-
fective u of existing ships machinery and a¥rangements.

\ NOAA is participating along with the other federal agencies operating or funding
ships in the ship replacement working group of the Federal Oceanographic Fleet Co-
ordination Council (FOFCC). The FOFCC has encou its member iés to ini-
tiate blanning for ship replacement to avoid the lem of national block obsoles-
cence. Undgr the auspices of the FOFCC, arfinteragency pibn fos ship replacement
will be developed during the next year. As part of thig effort, sperific agency plans
for replacement and ship modernization will be reviewed. In addition, actons will
be taken to coordinate specific interests and to evaluate new vessel configurations
and desigits. As this new effort cvoives, interagency agreements will be developed,
where appropriate, on construction. cost sharing afid vessel transfers. and the con-

' duct of joint studies on ship design. | believe these actions will ensure cost effect
and coordinated plans™or the national oeceanographic fleet. -
NOAA will be contributing to this interagency effort. Decisions on replacement
#versus modernization of NOAA shops_are raopriately left to NOAA, - but will be
factored in the overall plan. It is definitely feasible to extend useful service life
of a ship beyont 25 or ‘H) years, and other agencies, includjngthe Navy, will also be
evaluating this option. The-final decision depengs u e conditign of the individ-
ual ships or ships of a class, future requirements. limitations which codld
limit productivity, assurance of mid-life modernization, and the pace -of projected
future operations. At this time, N(JAA is in the best position to assess the condition
: :  of*their fleet and its useful service life. . .

-
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Question 5. ONR's support of both the Federal oceanographic fleet and of academ-
d¢ research in oceanography has decreased in the number of real dollars over the
last ten years. Would you please briefly tell the. Subcommittee why this has hap-

. pened and thgextent to which this change has been coordinated with the other Fed-
eral funding agencies” Was It sssumed that NSF would iopately incresse
their level of support? In the future, and as part of the ry s new 1H-point
initiative. do you see a change in this policy of Federal erosion of our support for
basic research” )

Answer. [t is not true that ONR's support for academic research in oceanography
has decreased in real dollars over the last ten years. A detailed answer to this ques-
tion is required to provide the necessary insight into the Navy philosophy and sup-
port for ocean science and thé facilities required to conduct the research effort.
First, it is iqoportant to define ocean sciente in the Navy context. Ocean science in
the Navy refers to that portion of the Navy's resedrch (6.1) and exploratory develop-
ment (6,2) technology base program that is devoted to all the disciplines of oceanog-
raphy and atmospheric science. Therefore, the technology base ocean science pro-
gram includes R&D in physical oceanography, ocean acoustics, biological and chemi-
cal oceanog y. marine nw%eorologi;mrine geology and geophysics, remote sens-
m? ocean technology, mapping and charting, and environmental protection.

n FY 1984, Navy support far ocesr science in besic research was approximately
$80M, or about 27 percent of the Defense Research Sciences, Navy (PE 61153N) ap-
m;“riatiqn. Ocean science efforts in_exploratory development amounted to about
gzu . or over 4 percent of the total category 6.2N appropriation, about average
among the 22 program elements in our 6.2 am. With an overall ocean science
technology base program of $100M in FY 1984 out of $760M devoted to the enti

Navy ‘technology base, Navy is investing 13 percent of its technology base funding i

this important ares. Eighty percent of this amount supports‘Basic research in

science. .

Between FY 75 and FY 45, funding for the Navy’'s Msic research ocean science
program increased fron? about $32 million to about $85 million. In constant FY 75
dollars, this represents a real doliar increase of over $10 million. Therefore, it is
true that Navy support for research in oceanography has decreased during the
ten years.\The program has overall kept pace with inflation and-grown during an
inflationary period. ? )

" The Navy is giving basic research the highest priority it can afford within the
major Navy objectives of readiness, sustainability, modernization and force struc-
ture. We have launched a major effort to ‘promote growth in thegechnology base..
Real growth is 4 percent between FY Ki and 86 and is currently budgeted at 8 per-
cent in research from FY 86 to 91. C 'ssional -support is ensuring these modest .

" increases in technology base funding will contribute to further needed growth in

ocean science. A . : ’

it is important, however, to keep s rt for ocean science in the proper perspec

tive, relative to.a balanced tech bage. While the Navy is committed to a

strong ocean science program, it is inappropriate to provide a disproportionate share

to a single discipline or technology at the expense of other emerging technologies, or
in lieu of maintaining a window in those other areas that promise opportunities for

- technological breakthrough. _ .

. Investment strategies for determininf funding support for the ocean science pro-
Kram ias a percent of the total 6.1 dollars) reflects the results of a comprehensive
planning process that was implemented in 1981 that balances naval needs with
wdentification of new significant technological opportunities it a broad base of sci-
ence disciplines and warfare areas. Consequently, decisions have been made to
invest in a number of emerging technologies such as Materials Processing Science
Base. Ultra Submicron Electronics, Solid Dielectrics, Energetic Materials, Cognitive
Processes and Training, and Immunological Defense. [n ition. the research pro
#rarfi has had to help fill impdrtant gaps‘in the science base of the country through
ONR'’s innovative Graduaste Fellowship Program and DOD's University Instrumen-

* tation Programs, both of which are of direct and significant importance to naval op-

erations. océan science, and the future science base of the United States. *

During the past few;esrs. ONR took important stépe to strengthen the credibility
of the technology hase?” A structured, prioritized planning process was developed and
implemented with emphsis on research and. exploratory development areas that
can potentially Sxpedite scientific advances-and\their future delivery to the fleet.
(greater emphasis_has -been placed on transition Yhrough the technology bhose to-
wards fleet use and on the identification and su of promising high rsk/high
payoff programs. . fo
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The more focused efforts are concentrated in technology areas that are critical to
long-term naval sperational capability. In. fact, ONR has structured more major

_ mwyects in ocean science than in any discipline area. Nonetheless, ocean science is

t one part of the total technology and technological opportunities in other
areas cannot be overlooked. such as ting technology, artificial intelligence

. and robotics, fiber ics, and -millimetef® wave, devices and sensors. The mainte
nance of a vigorous Navy ocean science program can only be accomplished within .
the framework of a healthy overall basic research and ex tory development pro-
gram _ :

The Navy has maintaived a long-standing commitment as a major sponsor of
oceanographic research in the academic commuriity. It igimpartant to note, iszrev
er, that since the late 1960's there has been an u%:ry shift in funding for
oceanographic research, and overall federal su n science has increased -
significantly. Most notably, the role of thé National Science Foundation in oceano-

‘ graphic resesfrch iricreased greatly during the 1970's. NSF thus emerged as a pri-
mary funding sponsor of academic oceanographic research. Today, a number of &d
eral agencies, including NSF, are contributing to the national effort in marine re-
search. ; *

Along with the growth in federal support to ocean science, the Navy continued its

* commitmen} to this area and has retained its position as a leading supporter of

ocean sciencd The combined Navy 6.1 and 6.2 program in ocean science: wheri
viewed 1n terms of its relationship to the overall national effort, is still strong, it is
voherent. it is balanced, it is at the forefront of research, and it focuses on unique

“ Navy needs while alse contributing to the national effort. On the national level, the

Navy is working clogely with the federal agencies and national organizations in-

volved in oceanography to promote and ensure effective coordination of oceanic amd’

atmospheric efforts. In addition. we are playing 8 leading role to improve the man-

" agement of the national oceanographic research fleet—a vital nationa! asset.

In conducting and implementing the ocean science technology base program, the

>~  Navy strives for a balance between the unique capabilities of universities, in-house

Navy laboratories and centers, and contfactors. In particular, we seek to combine
the best qualities of basic research at universities with applied. sometimes classified

work at Navy laboratories. In research, our philosophy is to olftain the best avail-

uble scientists to'work on Navy problems. It is recognized that many of the best sci-

entists are located in academia and that universities agd oceanographic institutions

rovide unique capabilities for performing ialized research. the other hand,

Navin-house laborntories blend unclassified knowledge with classified applications

to satisfly Navy needs. . ]

While the performers of the Navy's technology base m include a wide range-

of academic institutions, Navy laboratories and D centers, and Applied Re-

arch Daboratories, the academic community ives 8 major portion of funds

&ailable This is particularly true with respect to the basic research program.
ere close 1o 69 percent of all dollars gosto universities. . N

Of the $100 maillion total Navy techno base ocean science program, approxi-

. mately 60 percent is spent in academia, 32 percent at Navy laboratories and the

remaining X percent with private sector contractors. The vast majority of the work

. performed @t academic an (x‘eanqimphic institutions is basic research (6.1). Within

the ncademhic\institutions, Woods Hele Oceanographic Institution and the Scripps
Institution of Qrepnography have been and continue to be mainstays of the contract
research effort) a e
Other important contributors to the contract reseslg program include Texas
R A&M. Lamont-Doherty Geological Observatory, ate University, the Uni-
versity nf Washington. the University of Hawaii, the University of Miami, Louisiana
State Umiversity. the Massachusetts Institute of Techmology.’ the University of
Rhade Island, and Florda State University. .
+ FKinally, a number ‘of small university programs around the country participate in
the contract progrsm and make an important contribution such as at the University
of New Hampshire, Old Domniop University, Rice University, Jackson State i
3 Jversity. the versity of Maryland. Johns Hapkins University. and the University
of Mississippi. ' g e , .
The current fpread of funding gupport among all performers ensunes a gvod -badl-  » .
ance between Aipiversity conducted programs and in-housé technology base efforts.
For example. Niivy R&D centers generally receive only a small percent of 6.1 fund-
i tn ocean science. but a majoritypof all work in 6.2 is performed in YMavy laborato-
ries Exceptions within the Navy éhoum- iaboratory community are ‘the Naval Re-

seurch Lahoratory and the Naval n Research and Development Activity, which
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p ‘ys the Névy s corporate research activities in basic re

‘Agtivity (NORDA) was established in 1976 at Bay St.
of Y& Nayy's plan to consolidate its oceanographic activi-
has Been working to make NORDA the Navy's primawy
iy scignce. Sinee.ijgrsiadlishment, NORDA has grown sig-
- foeied dirws of-over 36 million from category 6.1. The
complements the efforts conducted at universities, as
SQcted atethe Naval Research Laboratory. The emergence of
T the three mujor performers in ocean science, along with '

oo Nuty hay ng‘history of support to oceanographic research and the facili-
tiex_to conduct-this’ rch. Strong Navy support for oceanographic research has
been providgd'to belth Navy fabdratories and universities by ONR for about 25

year '~taki*§r:dit for the initiation of ocean science programs at several

major;in y a pport to most of those which already existed. ~
Apart .from- th.dj support of ocean science programs, the Navy aleo filled the

gap in providing séi-Roing capabilities to academic institutions during the formative .
yeum,ll%ring iod from World War II to the mid-1870's, the Navy funded the
construction of nation of numerous ships for assignment to universities. In par-

ticular, during the 1960's and .1970s, the avye(:‘ﬂ;égned Aand ructed seven re-
search ships for chartep to and operation by sel acaden'lf institutions. In addi-
tion, DSV ALVIN, its support ship LULU, and FLIP, a Jnique special pur
stuble research platform, were all built under special research programs.
Navy-owned assets have been used to carry out research on behalf of many spon- -
sory, including the szvy. the NSF and the Department of the Interior. -t
As a consequente of the evolutionary shift in funding support for university-oper- »
nted ships which started in the Inte 19605, the emergence of NSF as a primary”
funding agency for academic oceanographic research and inflationary pressure on
ship operations. the percentage of Navy sx;ﬁpmi for UNOL's ship support declined
in the 1970°s Nonetheless, the Navy retained its long-standing commitment to furid- &
ing a strong ocean science program by providing funding for ship time qn a project
basis. As a matter of policy, the Navy does not block fund ship operations, but - .
rather is committed to providing funding on a project basis as an integrdl part of its
support to academic institutions. . .
A fow years ago, terial condition of the ships operated by the academic in-
1 a ter of major concern. The costs of operating, maintaining

snd modeghizing Jthe academic fleet outpaced available fundigg support and infla-
tien. Thef ence was breakdowns, temporaty ship lay-u& deferred main-

tennncy/ and phodernization. In recognition of/the importance \of these vessels to
the special ohligadion the Navy has
a healthy research pragra ith adequate support_for the academic
umed the management vesponsibility for the seven Navy-dwned aca-
demic ships uld institued a mgjor ship upgrading and rehabilitation program.
are the Conrad. operated by Lamont-Doherty Geological Observato-
rv. Knorr. oper by Woods Hole Oceanographic Institution; Meleille and Wash.
ington, operated Dy Scripps Institution of Oceanog@aphy, Thompsoun, operated by the
University of WasRington, Mouna Ware, operated by the University of Hawait, and \
. Gy, operated by Texas A&M University. . .

In the past fourfyears. ONR has committed over $11 million to correct aceumulat-
éd deficiencies, fb mid-life refits and rehabilitation, apd for ship modernization, In $
“addition, ip peeght yéars the Nayy has alyo incre its. funding sugport for shipt
operittions. Al result 8f this major commitment. we feel that the academic commu- &
nityi and Nuvy hnve the assets required (0 conduet® “‘blue-water” ‘seennography :
on g global basis In addition, we are committed te continued maintenance of these

. wgssels to preserve our investmengand ensure their availability for paval oceanog: N
raphy - : * : ’

helieve this detailed response to the question shows the Navy's commitment to.s .

" sfrong ocenn science research program and dispels the notion that the Navy effort .
hgs weakened in recent yeard The Navy's ocean science program will continue to
binild, on past progress While also growing in new direcgons, -reflecting new needs.
The actions the Navy hgs taken with fespect to the academic fleet reflects a major
contribution toward restoring the vitality of the university-operated research-floety,
It s unrealistic to ¢Xpect a massive infusion o'ié:ndmx support for research ship

)
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The Secretary of the Navy policy initiatives are #¢80y indicative of the Navy's
commitment to ocean sffence and.fo ‘our gontinued legdersiiji-at the national level.
The maintenance of: agvigorous Nuyy ience RFegread ?:- Qoily be accom-
plished within the fram of a REAlthy’ Bisic reseaft nlogitory develt

. ment, program. The N
- DO base. growth N1 ) THe

ety of new initiatives i addition to those Qs
. ith congressional su for future budgets

technology base and exlpand ot

» - forThe Navyaad contribute to national eff in oceanography.

K M ; 4

) [/ ) Rmmus‘i:w QuENTONS oF Mg. Prrres N A Y
" Questions. There was serious . expressed d ri}he first panel that the up-
comin%:tudies on Puget Sound, Narw Baggs Longe fsland Sound, and Buz-
zards Bay might not increase our ~upferithgiiit)y of these estuarine sys-
tems. Would you.please describe the pose 4 thedihaglios what EPA has done to
date, and how the results will be used? How W s i

tory peocess? Will the knowledge gai _
- ble to other estuaries and, if so, to textent?. .
. Responses. The or purpose of studies on the j

Bays is o protect
human_health and restore, enhance, maintain a biologically productive estua-
8 rine environment which is compatible with attainable uses. The EPA response to

this goal ‘is to develop a vost-effective approach to the level of understanding of
these systems that is required to develop pollution chntrol programs. :
Major activities to date include the initiation and development of a research, niop-
itoring, assessmeit and environmental control program for these Bays. On October
1. 1484, the Q‘V (ffice of Marine and Estusrine Protection was formally established
in the Office™ef Water. This office, as of its responsibilities, will provide policy
J;fuu'i‘ance an(;, magagement assistance for implementation of the goals and objectives
the Bays’ Program. ] 3
* The program will be a significanf contribution to the long-term understfhding of
the environmental trends in these estuaries. But the charge to the EPA is relatively
restrictive and the focus on four separate estuaries at the level of funding con-
- struins the scope of any research program on these large estuarine
Several substantive discussions for planning purpgses have been held with our Re-
gional pervonnel in Rﬁon& 1. I and X, their respectivé State counférm public
w interest groups, ahd officials from the Headquarters of the National nic and -
y  Atmospheric Administration (NOAA). These meetings to the development
of management strategies and plans for the respective Bays planning docu-
7 ments are near final form for Sound. We anticipgte receiving draft ning
repourts for Narragansett Ba, and Long Island Sound by January 1, . A similar
wet of planning documents for Budzards Bay should be available mid-December
14, i :
We describe the status of the Pugét SourM planning effort in more detail to indi-
i __cate the Agency's approach to these studies and cleanup efforts. The t Sound
P project includes the formation of the Puget Sound Project Office which will be
staffed by State and EPA employees who will provide da y management of the
"Program This action was jointly announqed on August 29, 1384 by the Administra-
tor of EPA and thé Governor of the State 'of Washington. The management stratﬁ,' v
defines tfle conceptusl framework of, the project..For example, it describes g
known pollution problems and ways to assess il other water quality ms exist, -
a statement of environmental goals and objectives for the Ssund, guiding principles,
approaches for effective coordination and reporting of work activities gnd manage- ~
. meht dction. In addition, the qtmt&y outlines the roles and fesponsibilities of a pro-
. posed management structure, i.e.. a policy group. a steering committee, citizens in-
- volvement committee and technical” advisory committee. Efforts at coordimation in-
. clude the involvement in planning by the EPA Qffice of Research and Development, . 5
the Headguarters and Laboratory personnel of NOAA, the Corps of Fﬁmeers. .
’ Washington State Departmentof Ecol.?. Seattle Metro, the Puget Groudd Water
Quality Alitharity and the Puget Sound Alliance, a public interest group. Tite ap-
h described here for Puget Sound is being carried out for the remaining three

+ . N . ‘
. %ults of the Program will be used to improve our undérstanding of .tKe linkages

between g»llumnt loadings and their environmental characterization and. environ- *°
mental tAnsport, fate and eflects in the respective Bays. This knowledge is essen-
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tial to thetdevel nt of a scientific basis for control optigns and waste placement.
Such k | assist in the development of cost-e ve and environmentally

mieaningful monitoring plans which are a principal element in assessing the future _
environmental status, trends and control program effectiveness. It is appropriate to -
point out that in some cases we may need to proceed with management And control
decisions before a particular scibntific dncertainty s completely resolved because it
may require a fun ntal iricrease in our knowledge that may be beyond our fore-
seeable resources or avdilable time. In other cases, we may have adequate informs-
tion to initiate environmental controls. ‘

The findings will be used in the regulatory’ process to improve the scientific basis
and public acceptance of permit-actions, the development and refinement of site-spe- -
cific water quality criteria and standards, compliance and trend monitorir& and
waste load allocation, i.e., setting the maximum daily load of a pollutant. Where
single or a small number of pollutants cannot be associated with toxicity, then the
A%mcy's toxicity-based pollution policy will be implemerited. . ‘

t is the full intent of the Agency to transfer knowl gained on each of these
four systems to other estuaries. Just as many elements ‘ nt draw
on experience and knowledge gained in the Chesapeake mm including ex- -
amples managerial. and scientific efforts, the ncy will such informa- . ..
tion whére appropriate to other estuarine systems. extent.of the transfer will -
depend on the nature of the gllutsnts. their patteMns of loadings, the present status .
and nature of the recefving Water and resources available to carry out such activi- -
ties. With these conditi and any existing scientific uncertainties in mind, the °
Agency will’carry out the transfer of knowl gained in the present program to
the maximum extent requirdii to protect the ic health and welfare. .

ResroNsk 10 QURSTIONS 6r MR. PRITCHARD BY Di. FERRIS WRRSTER, '
CHAirMaAN, UNOLS -

Question 1, What is being done on both a national and an international scale to
anticipate the problems for data management that the exponential increase in satel-
lite data will cause in the next decade? What is being done to ensure quality control
and format standardization? . " L.

Response. As you say, there will likely be an ex ntial increase in oceanjc data
from satellites in the next decade. Most of this will be associated with satellite sen-
sors that are expected to be launched around 1990. Though [ am not familiar with
all the plans that are being made for satellite data management, I can respond with

- respect o the uses to be made by the U.S. components of the World Climate Re-

search Program (WCRP). Two of t companents those for the program on the
Interannusl Variability of the Tropical Ocean and Global Atmosphere (TOGA) apd

for the World Ocesn Circulation Experiment (WOCE). The National Academy of Sci-

ences Panels for WOCE and TOGA are jointly sponsoring a data management sub- .
panel (of .which | am the chairman). The two Panels are starting with the assump- e
tion that a common data management system may meet the needs of both. pro- '

grams. . . N . .

In developing plans for ocearr dats mapagement for the WCRP, data manage-
ment subpane! i giving emphasis to ease of access by users, idly by fising a
highly distributed system that takes advantage of advances in communjcation net-
works and microprocessing. We envision many Iinked data centers, with oceinogra- .
phers being actively involved in the development of data ﬂoducts. '

The.data management. system,is receiving considerable attention from the sub-
panel. Recent experience has shown'that effective data management depends princi- .
pally on the system developed and on the institutional a ments to implement

it, rather th&nﬂ? on hardware gr technology. The traditfnal concerns of qual-*.

ity assurance and %andardization of formats are also receiving attention. Merging
new types of data from satellites with conventiondl oceanographic data is another . .
topic of concern. . :
tion 2. I ynderstand that you have taken a look in trends in the level of Fed-
eral research support for oceanographic research over the years. Would you supply
these figures for the record, being sure to include a description of how you arrive at
t figures?. Would you comment on the significance of these trends, and hazard a
"diction as to the health of the U1 S. aceanographic research capability it the next
ten to fifteen years? What do you think should be done?
Response. | have attachedethe figures on funding for “oceanographic research”
that I have taken from the Federal Qgean Program re(gorts. now published by the
Committee on Atmaspheres and Ocesans of the Federal Coordinating Council for Sci-
ence, Engineering and Technology. I have not done anything with the figures-- the
are_exuctly as reported in federal documents. However, they should be used witg

.
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: . care. since there may be rto-mrclmngtsmhoweach defines “oceano-
L # graphic research”. Ayn phie ofthmmnbeeeenbetweenln?andlﬁ‘&.wheie
* the Dem rtment of Defense ( ) changed its ca

nghthandmdeoflhetable I have thedatamﬂntheCmsumer

e rtment at the Umversny of Delaware.

Price Index (G4 .1.), to give the budgets in constant I967 dollars. These CP.I. values,
und estimatgh for 1984 and 1985, were. provided by Prof. Eleanor Craig of the Eco- _

Jt is evident that federal support of oeeanmlc reaeancb as defined here, has
not kept pace with inflation over the
decreases in the Department of merce (i.e., NOAA
' vnd agency declines, over overall national oeeanoguphn:. research
o been slowly decmas'm%elf this is deliberate, I would like to see the reasoning made
L 'pubhc If it is not deliberate, but arises from ineffective and uncoordinated national
: policies, more attention should be directed to the problem. -
There is no reason that the decline in the ngtional phic research effort
should ‘continue over the néxt ten to fifteen years. It could be quickly reversed.
deve{rp

(oo B o "“"‘f,?‘ma.’-

~ First, weahouldmakemoreefforttodeﬁnethesimaumandt tosnalyzelts
causes. This would likely be a prerequisite to taking action to & conscious
. policy. Abasmforsuchapol mlghtbearestatemntofomnogmphnc
: priorities as r Y believe that the oceanographic reemrch
community and ongmm ve major roles to play.
Question 4. In gour recent study for the National Research Council on “An Ocean
Climate Hesearch Strategy’” you t there is “so far no U.8. commitment to
establmhﬂ@. long-term ocean climale monitoring”. How can these be achieved?
Whaéil’mgluutwn will it have on funding agencies, specifically NSF, NOAA, ONR,
and EPA
Response. Since l wrote the report An Ocean Climate ResSarch Strategy, | have
JDeen encouraged 6 ocean monitoring developnents within the National Ocean
Service (NOS) of N . Under Paul Wolff's leadership, NOS seems to be making
e an effort to develop mdnitori As I pointed out in the report,
- - this ig an area that i P tural one for (%?gr with the a ric mon-
toring maintained b)\"the National Weather rvnce t should y not be a
_ functgpn of NSF since it is not pnma research; the kind of thing that is
A n is broader tha t EPA might do. N ﬂtleadmademonstmtpnof
- feasibility of satellite tormg. but it should likely
Lal »iency-—mm Ni

ve recently seen a document entitled The National Ocean Service Program,

taken over by an operation-
1 ¥

prepared within NOS. [ am heartened by the progress they seem to be making in -

-developing ocean services, including ocean monitoring for climate, though I am not

the program to be aware of the detajls.
C o Question -term weather ictions an ultimate goal for the World Cli-

.- mate Research pre Do you feel it is achievable? What are the necessary re.
« sources” [l our country lished the foal of being able to prednct natural weather
- variations one year in aflvance, what level of eﬁ"ort would be required to achieve
’ this goal within ten years? ~

Response. Yes, long-term predictions are a goal of the WCRP, as are long-
- range climate predictions. The mrllt{vof these ictions is a scientific question
to which the answer is bei t. With advances in oceanic rnd atm
" meodelling and computers, and’with the El Nifvo phenomenon as a stimulus,’
optimistic that the answer will be positive, that we will soon have enough up-
d‘?:uj to being some attempts at inte I climate prediction. .
oughnf am not sure that predicting climatic variability one year *in advance is
- feasible, I expect the TOGA. program to make significant progress in developing the
scientific basis for season-in-advance climate predictions. Co has so far sup-
ported the TOGA program at an appropriate level of effort. The WOCE prolgrs
_ now being deyelo, wnll look. at fonger-term climate variability than TOGA
- that Congress wil be favorably inclined. towards WOCE.
: Question 5. The Joint Oceanographic lnstmmons. Inc., has‘recently completed

. qtudy on - the use of satellites in the study of ocea raphy the next ten

years. How 'is the increasing remote sensing capability into the over-

: all U.S. oceanographic mlraearch effort? What are the im ,phcatlom on the composi-
tion, disgribdtion, and mdnagement of research platforms?

Response. If current plans for satellites come to pass, towards the end of this

-t

Pt

, -

decade we should see a substantml increage in our capability‘to study the ocean. - -

There have been numerous studies of what satellite-borne sensors can do for ocean-
ography, but as far as I know, norie of them has examined the impact they will have
on t;:e dverall U.S. oceagographic research effort. In particular, there i§ consider-
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, - * Washington, DC. November 3, 198§
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able speculationbut little substapce on which to determine the impact of sateflites
on the compoxition, distribution, and management of research platforms. These
speculations range from the poesibility that satellites may replace some‘of the func-
tions of research shipg to the possibility that the know of the ocetin that satel-
lites will ide could increase the need for conventional research ships.

UNOLS briefly discussed the topic at its reeent semiannual meeting. It was
agreed that this subject will receive fuller attention at a future meeting. So far,
UNOLS has been slow to take specific action because of uncesgainty about what sat-

lite systems will bé"available over the next decade and what their oceanographic’
c ilites will be. With the uncertajnty, it is difTicult to establishr concrete recom-
mendations. ' :

I hope these answers have been responsive and helpful. I would be pleased to re-

Drar Mr. PrivcHARR Thank you«for your letter of October 12, 1984. It was a
pleasure for me to apﬁt;nr befare the Suicommittee on Oceanography on September
26, and | hgpe that the hearings provided the information needed Ey the Subcom-
mittee, . ' ) - .

I agree with your observations about.the way in which priorities are established,
coordinated. and followed through by the Federal cies regponsible for funding
marine research. On the one hand, the plurality of agencies and funding mecha-~
misas invaolvedd is o strength for bur community, allowing diversity and diflerent ap-
proaches. On the other hand, we need better- communications and coordination
among those federal~agencies, the academic community. and industry.

- 1 hope that the next decade will see continued and increased support for oceanog-
raphy within the Federal Government and the emergence of NOAA as a scientific
agengy. taking its proper role in civilian oceanography. 1 also hope that other orga-

+ nizations such as JOI, UNOLS, and others representing the academic community

can play a stronger role in developing priorities and helping to see that these prior-
ities are met. ) ) o .
One pont is of specific importance. We anticipate major scientific advances in the

" next_decade 1n our field, but these advances will be crucially dependent on adequate

support for new technolagy. Specifically. the use of supercomputers and of satellite

~.
' -

-~
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u;eas}awmenm is cesential for the advancement of oceanogra%a ‘predicti've sci-
ence. Thus we need tommitments for the use of these technol oroceanogn—
‘phers and for the gupport and training of new

Specific items of im FY1 compo-
nents of the World Climate fg‘lr'ngnm ('1'0(}A and WOCE—m% 4
below!, and NASA’s ocean satellite 'l'OPEX {sée question 2 below)-
To answer your specific questions: .
“Is the current process used in aettmghbudget priorities. within the Federal
fundmg agencies for oceanographic resei ndequste" If not, what suggestions
would you make to lead to a mqre effective mechanism?”
As you know, there are a number of federal agencies involved in funding oceano-
ﬁ's ic’research. In the National Science Foundntlon, the Office of Naval
. and most other agencies of relevance, the budget priorities are determined
by a fair and competitive process. Moreover, the oceanographic priorities that are
established in these seem to survive in an identi e way through the
entire budget process through OMB and the Congress.
It is more difficult for our community to follow the budget ‘process for NOAA. Fdr
le, mspﬁec{themt.hatmesgency the marine research community, and
m& groups like the itage Foundation have continually identified the Sea
Grant program as a high priority, that lisie item does not survive in the Administra-
tion budget. Other marine research has similar problems.
More effective coordination of marine could come either through

-

‘.I"(XSE'I‘ and its subcommittees or through g hational office whose ific task

would be the coordination of Federal marine research budgets. The wnalCh~
mate Program Office comes to mind as an example, It would also be helpful if

budxetcroescntsweremadebothbyOMBandbyﬂneLonMonal
for example. the,same examiners could study the marine forBWNASA;
the Nav and NOAA before finsl budget recommendations

is the incressing US. remote sensing capability bei fnctomc{ into the

overaﬂ Us. oceamgrashnc research effort? What are the nmphcatsons on the compo-
sition, distribution, management of research orms?’

. There are major efforts mow going on .in both oceanographic commumty and
in thefedernlagnncwstodmtgnmwmmsbuedmthedewlopummm
sensing capabilities from satellites and aircraft. Satellites now in orbit measure oce-
anic properties important to our understanding, like sea surface tem re, and
new satellites are planned to messure wi {the Navy's N- ), -@utrents
(NASA's TOPEX), and biological productivity of the ocean (the Oceaf Color ).
This new technology is hi important, not just for the ocean, but for the earth in

- general. Therefore it is essential that the new ehrth-looking satellites be included in

the budgets as they are recommended by the agencies, and that those long-lead-time
items such as instryment development, data handling and communications links be
funded now so that we are ready when the satellites {ly in the early 1990's.

As the satellites bring in new information, there will be an increesed demand for
measurements jn the ocean itself. This will bring a.demand for restarch platformy

‘ mcludmg shﬁl moored and drifling . and boetmn-mounted platforms. Funds

thust be available for meeting this dema
3. *JOI Inc. is responsible for prohdmg the scxentlﬁc lann and operations

management for the new Ocean Dnlhge ol that the msmuuomﬁ
structyre of JOI muld be used as & model and appl other largeecale researc
projects?”
he institutional structure of JQI allows the collective capability of individual in-
stitutions to be:brought to bear on large oceéanographic h projects. This ar-
ranf(e ent has been very ‘effective_in developing community nsus in marine
oﬁg and geophysics for use of new technology like dee, ocean drilling and

seismic multichannel capability for remotely measuring the-sea (loor. The overall
structure of the managemgnt of the Ocean Drilli Progmm has also been success-
ful internationallg currently we have five non-U.S. partners contributing to the
program. and all funds are.managed through JOI Inc. refore this type of organi-
zation could well be used by other large Fro

JOI Inc. is supporting tfw lanning oceanography from satellites, including
both measurement efforts and the data manegement needs. We ex that this
effort will be a major one in the future, and we are using our corporate facilities to

‘help with this program and others where appropriate.

“It is now acknowledged. that the oceag plays a major role in world climate.
ArP long-term weather predictions an uitimate goal of the World Climate Research
Program? Do believe that such predictions are, and do you have any ball k
estimates of tf‘;:u tial economic benefits of such an :mproved capability?
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are the necessary resources’ Are the funding agencies taking into account these
needs? If our country established the goal of being able to predict natural weather
variations one year in advance, what level of effort would be reqyired to achieve
this goal within ten years?" °

The main goals of the World Climate Research Program are to determine to what
extent climate can be predicted and the extent of man's influence on climate. These
main goals have been divided ingo three specific objectives: to improve prediction of
wesnther for periods up to two months, to improve prediction year-to-year changes in
climate like th{~ ELNino, and to assess the response of climate to changes in carbon
dioxide and volcano emissions. Each of these specific objectives requires a focused
: research program. and they all involve measurements and understanding of the

ocesan. ‘ * .

A growing body of evidence is emerging from observations and theoretical studies
indicating that a substantial part of world-wide clirhatic changes are related to year-
‘to-year variations in the tropical ocean and the overlying atmosphere. As a cogse-
quence, the World Climate Resedrch Program has been planning a Tropical Oceans” -
and Global Atmmpheren:mnm (TOGA) that will study the coupled variations of
the global atmosphere t r with the variations of the tropical Atlantic, Pacific,

~ and Indian Oceuns for the purpose of ictinme year-to-year ¢ of the at-
mosphere. This program will start in 1985; the agency is NOAA. It is essential
that this progeam receive adequate funding if we are ta make advances in this im-
portant national program. Ce _

At the same time, we need to be concerned with man's effect on the climate, such
us increasing (0., Because it is a very large heat reservoir. the world ocean could
slow down any warming trend induced by excess C(; and delay atmospheric warm-
ing by as much as several decades. Moreover. the world ocean absorbs a large frac-
tion of the incoming.solar , transports heat globally, and is the main source
of moisture for the global hydrological cycle. To understand these ptocesses for
better prediction of long-term changes, we need to understand the ocean circulation.
For that reason, the World Climate Research Program has also proposed the World
Ocean Circulation Experiment (WOCE) to meesure circulation and mixing in the
ocean og a global scale. NSF is the lead agency for WOCE: 'l"hri:dpmgranf must also
receive adequate funding if we are to make adequate climate predictions. -

'Ke(. to each of thjese'climfite prografns is the use of new technology—specificall
satellite measurements of the ocean and supercomputers for data amyma and mod-

‘. eling. The Navy's NROSS satellite, now in the FY 1985 bu , will provide crucial
data on the winds in the tropical regions for TOGA. NASA's TOPEX satellite. now
under re®ew in the FY 1986 budget, is crucial to the global measurements required

« for WX'E. As documented iri the JOI report ot Oceanography from Space. the two.

.satellites must fly at the same time so that we can meagure the wi that cause. .
the currents (INROSS) and the currents themselves (TOPEX). NROSS is scheduled
for flight in 1989. Therefore it is crucial that TOBBX be_funded in FY 1986 so that
it can fly at the same time. The potentisl economic benefits of improved prediction
are 50 great that the costs of the new technology can easily be justified.

The economic benefits of improved Wedrctlon have been estimated by many differ-
ent groups, including thé National Weather Service. A 1972 study showed total
weather related loskes to be over §27 billion in 1983 doliars for the US. Of this, over
$1] billion could have been protected if* perfect forecasts had been available and
used for a net economic gain after the costs of protection of about $1.6 billion. The
* global impact of the 1982~ 1983 Ef Ninb is estimated to be almost $10 billion. Even if
rfect forecasts are not available, it is clear that substantial sums of money are
involved with every improvement in fbrecasting. Thére is a peal economic gain to be

- achieved, one that should bet considered when the NOAA is under review.

In my view, the findirge agencies are now. taking into account the needs for new
resources to provide improved forecasts. NOAA, NASA, NSF, DOD, and others have
all identified the needs for global vbservations use of supercomputers for better
knowledge and prediction. The National Climate Office hus prepared a series of re-
ports identifying the. necessary resources and the level of effort needed to meet goals
sgch 45 the one mentioned as predictipg natural weather variations one year in ad-
vance, . :

5. "“You state in your testimony that the ocean sciences in this country are suffer-
ing from a deteriorating infrastructure. Would you please explain exactly what this
means, and how JOI has documented it? What else is necessary besides money to
correct this situation” What will happen if nothing is done?”

Infrastructure can be broadly defined as the tools we need to carry out our re-
search and to teach our students. Thus infrastructure includes equipment in labora-
tories and on hoard ships, facilities thet provide measurement techniques, buildings
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for laboratories and teaching, ant highly skilled technical personnel..We also in-
clude support for training of new scientists in this growing field. Since the ten insti-
tutions repredented by JOI receive the majority of the research dollars allocated to
ocean sciences by the NSF, the JOI Board of Governors is familiar with the needs in
this area. To document the needs, the Board made a survey of each of the JOI insti-
tutions, and contacted a number of other institutions to ensure a broad input.
We need funds to correct the infrastructure lem. In addition to funds, we
. néed a Jong-terin commitment from the Federal Government that oeeamT'a y will
be supported in fair relation to its contribution to national needs. Wit is long
term commitment we will be ablg to move to the future with the necessary new
technology and with committed scientists and engineers to attack important nagion- -
al problenis. Without this commitment and new funds, we will find that many im-
rtant problems will go unsolved, dnd many will be taken oygy by other nations.
t since the U8, is the major contributor to international ocean science, it is likely
: that m&rlx bzflumeeﬁmwﬂlbetwmaubobeeﬂecﬁve,andswfmtm
nities wi ost. ° ‘ : ' .

6. “Would you expand qapon r ion regarding -research facili-
ties? Who would decide where m and what they should include? How
should they be funded? How would these facilities differ from our existing oceano-
graphic laboratories around the country™’ -

As we move towsards more and mere complex technology, we to consider
shared use for cost-effectiveness. Our academic fleet is already by a-na-
tional erganization, JJNOLS. The deep sea drilling vessels have m&naged with
the advice of an international group, Joint phic, Institutions for
Earth Sampling. In each case, the oeeanoﬂ-a i ity identified the need
and used its coordinating mechanisms, UNOLS and JORN to organize the appro-
priate administrative mechanism. [ expect that the be the case for new
facilitigg, and that these new facilities would be funded by the Jppropriate fedegal
agency or group of agencies. :

fa iate the opportunity to’ expand on the discussion at the Hearing, and 1
woul pleased to pmmfe furthar information as required. I look forward to work-
ing with the Gongress in the future to help to develop support for oceanography.

Yours sincerely, ‘
- D. James Baxen, President.

. .
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. Woods . MA, October 19, 1984

» Hon. dJoet. PRITCHARD, ‘ - -
Commuittee on Merchant Marine and Fisheries, . )

Hause of Representatives,

Washington, IX' .
Dear Mg. Prercharp: Thank you very much for your kind note concerning the .
recent testimony on marine research the House Subcommittee on Oceanogra-

phy hesrings. I shdre your opinion that this meeting provided an important oppor-
tunity for fooking at the status of marine research in federal government and else-
. where, and for exploring forther op nities. ' )

- The establishment of priorities within the marine community has always been a
problem. During the wmn period T attributed this, in part, to the diversity
within the profession—biolegists, chemists, geologists, etc.—~and, in part, to the tym-
cal specialities within these disciplines: Members of the various disciplines often feel
compelled fo support their constituencies (not unlike Congress) and/or are naive or
uncencerned about the'needs or goals of other fields. I personally feel that one way R
uround this is'b{uthe manner in which the national program or goal is stated or
presented. In ather wopds, if the Goyernment knew the priorities (not just for a .
year, but longer), the. marine scientific munity. could develop the research
cols and necessary priorities within this national effort. If the choice of national
goals is Jeft to the marine community, there would be a multiplicity of choices. But

. some choices, like improving our sea-going capabilities, would come near thé top of

L most lists. The Emcem would probably work best by avoiding the discipline-oriented -

»

type of upproac .
our letter posed fwo specific questions, and I woold like to respond as best I-can.
The first concerned possible locations for the Office of International

Marine Science Cooperation. Basically, there are three major possibilities forghe lo-
cation and respongibility of the Office. First is within the government iteelf. Here, -
as perhaps with any other'cnteg'ory. there is a posgibility of the ing
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“trupped” by u government agency. Past experience indicates that government
agencies have not worked well cooperatively and have tended to dominate opportu-
nities. If the Office were within the State Depagtment, perhaps one of the more neu-
tral agencies, it could be perceived (by foreign governments) as an Office directly

L

" . related to the US. government and its foreign policy, or even be mistaken as a &

source of funds. Wherever the Office js located, that close liaision with the State
Department is imperative; but, [ don't believe State would be the best place for its
location. Other government possibilities include the Nationsal Science Foundation,
yet they do not seem very enthusiastic about such an Office. and again it could be
considered as a funding omﬂunity‘. In addition, NSF doesn’'t generally consider ap-

lied research. although that could be a key priority of the Office. ‘National
?)ceanic and Atmospheric Adminitration and the Office of Naval Research are
other possibilities. Both have their own competent international programs. Again,
though. these could be seen as bei)g representiative of only one part of the U.S. com-
munity.

The second category would be within an independent erganization. Three occur to
me. t1) University-National phic Laboratory System (UNOLS): I have dis-

cussed this Office with UNOLS.-dt could be a natural opération for them, yet .

UNOLS is mainly represented by’ ship operators and those individuals at institu-
tions who run ship operations. Again. not the best purview for the development of
the scientific program, although close cooperation with this group would also be val-
uable. (2) Joint Oceanographic: Institutions (JOL Inc.: Again here. although a viable
group, they represent only a small portion of the U.S. oceanographic communi
(the largest six or seven institutions). (3) Finally, an independent organization, suci
as the National Academy of Sciences: There is some appeal here. However, the Na-
tional Academy for all its wisdom is still really a “volunteer organization™ with sup-
porting staff, and does tend to meve at a rather siow pace. . '
The third category is. within an oceanographic institution. Oceanographic institu.
tions. out of all these groups, have shown_ historically the best record of working
together when mutual interests are involved. Foreign p copld inyolve scien-
tists from several countries, as well as from various U.S. organizations. 1 believe
_oceanographic institutions would have the best possibility of drawing such an audi-
ence. Clearly. if the Office was located at an oceanographie institution or in an area
j t to an oceanographic institution. it must be perceived as being fair. The par-
ticular institution should not receive any advantage in its international activities.
An sdvisory group could help here. Perhaps one: could visualize, for a model, the
recently .established National Coastal Resources Research and Development Insti-
tute, as proposed in Public Law 84-364, at Oregon State University. | would suggest

some differences if the proposed Office were established this way, such as being efgfz“rt“

erned by a broader group of individuals. In any case, it is clear that such an
would be an experiment, and although there may be no perfect location, we should
opt for the ene with the best chance of success. :

Your second question concerned the Red Ses brine-are, the status of what is

being done there, and the economic potential of this resource. | enclose two papers
that may be of some interest to you. The economic potential of this resource, of

course, is hard to estimate. In situ values have ranged, as far as [ know, from about’

$2.4 billion to as high as $8.6 billion.

Interestingly enough, the group that estygnated the higher value thought it was

uneconomic to mine; the group with the lower value felt is was. As I am sure you
and the committee will appreciate, the potential vaiue of any resource on the sea
floor may have little to do with the realities of the cost of raising the resource, beau-
tification of it and eventual economic distribution. It is my understanding that the
(Germans and Saudi Arbians with assistance from t rench government have de-
veloped processes for raising the niaterisl and refining W They have “solved’’ envi-
ronmental problems and are tlose to actuatly staPting the process of mining the Red
Sen deposits. This activity. in some respects, saddens me since the U.S. was the key

player in some of early discoveries of this mn and had (and still has) the’

technology to explog it. Nevertheless, this will ly be the first important min-
eral deposit raised from the deep sea (about 6,000 feet). The Red Sea sulfides should
not, however, be confused with the polymetallic sulfide deposits that we currently
hear so much about. Red Sen brines are approximately 95% water and really
are o very fluid mud. also know quite a bit about the distribution of this deﬁ:q;t
in three dimensions, re as polymetallic sulfides are relatively hard rocks about
which more research to be done in order to know about the width, depth and

quality of the deposit. However, both are important scientific diaeover';s.

R
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Thank you again for the opportunity te participste in this meeting and to commu-
nicnte‘n)y’tho?ghtswynﬁ.!hopelbaveammdmo(yourqum .
- Sincerely, , - | '

“~

- e

- .

C - ' Davmo A. Ross, |
Director of the Marine Policy and Ocean Management Program. \/
¢ UNIVERSITY OF WASHINGTON, .

* Seattle WA, October 18, 1984.
Hon. JogL PRITCHARD, ) T

- U8 Hguse of Representatives, . a2
Comm mvo:{ Merchant Marine and Fisheries,

Washington, DC. ,

Dear Mz, Prercsarp: Thank you for your letter of October 12, 1984. I appreciated ™
theopsortunity'to appear before the mittee on Oceanography on

26, and to respond to your questiona. - : ~

The point in your letter about the ad hoc establishment ang execution of research
priorities for marine science in the U.S. is well taken. This problem has y roots:
too few resources ing too many toom:aymea ing turf
rather than acting in the national interest; a real reluctance by all of
thefedemlestabishmentmmakeSwmyearmmitmmwwmue-‘
signed j that address specific problems. Most of the simple problems have
been solved. Those remaining are not likely to be solved by short-term, “fad-of-the-
ymr"ir\iectiomoffunds.evenlotsoffunds!" : ' ‘ I

s and protadres. OMB requires thas o1l conor e of cxisting planoing - =
mec ures. requires prepare -1 —
fmr)budgvteatimates.\'et are these estimates based on well t out -

- plans. or sensiblé tion with sister agéricies. L -

m, disinterested “high red” outside review commitiees still exist in

' mostlzﬂmcc;le:';dsmte the efforts of the lastmadmlmm)'mese committees . .
shou with playing a strenger in reviewing agency research prior
ities, their execuﬁon,langtgxgmﬁon. . - ¢

Third]¥, Yhe National Academy of Sciences was established by the U.S. Govern-
ment to give it expert scientific advice. Too many agencies fail to make effective use
of this organization for assessing their long-term priorities and research perform-
ances. :

To get down to your three specific questions: .

1. “As techno drivéa oceanographic research into a new era of data colléction,

, the ensuing lems for data management are eriormious. Not only are new kinds
of data being generated, but it is being produced in vast quantities. What is being
done to,ensyre data quality and format standardization? Will it be adequate in the
future? What are your recommendations in this 7, , .

The ability to scan, select and combine very data sets-is crucial if we are to
fully exploit satellite observations of the ocean. This need was recognized early by
JOI’ Inc’s Satellite Committee, which is working with NASA tﬁgmlop the specifica-
tions for an effective dats-management system. This is onl first step however.
The responsibility for operating an accessible bank of ity-controlled data rests,
unequivocally, with NOAA. They are the civilian ocean agm:y Their performance
to date has been diseoum?'ng: they are set up to handle data mm'mud&Dthe-
International G i ear of three decades ago, but cannot with or

- current r example, of more recent vintage. Whether the problem is.
resources or instituti motivation is unclear. In eithercase, this problem must be
resolved within the next couple of years if the taxpayers are not to be cheated of a
fair return on their futuire scientific investments. :

2. “As Dean of a large college involved in marine research, what do you see as the
delineation of roles between the Federal and academic effort on oceanographic re-
search” Is there an existing forum for looking at this problem? What do you recom-
mend? ifically, what do you see as an appropriate role for NOAA in marine re-
search and monitoring?” _

A look at history that academic mnﬂic institutions excel at educa. -
tion and the development of innovative concepts obseyvational techniques. They
do less well at measuring long-range trends, at systematic mapping of the oceans, at,
maintaifing records and data bases that are readﬂyavaﬂabletoawidleﬂgablic.md
ntrmmgtomumforinfomtiononorex tions for gcienti oﬂehenom-

! ena. latter areas are exactly the ones that federal laboratories and offices can
* handle very well. They can create institutional mechanisms to ensure™n continuity
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ot upt-mlwn thst no mdlvnduul l'acu!ty member (the functlonal ‘unit” ig, academia)
can match. - '

When these roles are reversid, ‘oceanographic research. suffers. The academician
who has to maintain. read and preserve tide gage records, for example, is doing less
teaching and creative thinking. The NOAA employee who is expendm% a large
et‘]r'ort onl pure research on Gorda Ridge hot springs is not mapping the EEZ very
effectively.

This pmhlem is well nized. NOAA's upper management is well aware of its
optimal role in oceanugrap nc h. The problem develops further down the
line: too many labs whose ‘etre has_vanished or become obsolete, yet which
persist becauge of their pohtncallyﬁdept directors; too many NOAA scientists who
view their role as untrammeled research, rather than addressing the agency's mis-
siof- needs; tou little effort to involve academia in those basic research problems
Evhxclh can be addressed so effectively by lmght gmduate students and outstandmg
aculty. :

By comparison with other mission agencles. NOAAs interaction with academic

. research ms is weak. | believe t has hurt -NOAA in recent years.
© .- Unlike NSF and NASA (which put ir funds into academic research)
B N ig not perceived as a Mmajor player in &he ion’s basic reséarch effort, hence

. has no) received much budgetary support fi MB. Separation of NOAA from
: ree (which is not. a neeearch-omnted department), appointment of a well- 4
. quahﬁed strong administrator, and restructuring of the age to recognize its dis-
- tinct service’ and research support roles could solve the m. .do- not beheve
o thuttheto needs more discussion. Some action is called for!
: ﬁe rd on Ocean Science Policy (BOSP) of the National Research Council -
C s curren undertaking & study entitled ‘Oceans 2000." Will there be implications

*

for the Federal fundl agencies, and if so, what wil] | be?%
A ‘Oteans 000 smdy will report on sciéntific opportunitiés Tor the restd .
-ofthe _and-thetin ﬁas&u@umtlﬂtmlbeneededmmkeadvsnmdthem

" Because these opportunities will involve satellite observations, long-tertn ocamﬁc ob-*
- servations, data msnagwment snd the de oymem qf %

: cmhan and military agencies, “Oceans mtnom R:r

both - the - agencies involved and -for acsdemna 'rm 1mplmtwns need to.be

thrashed out through interagency discussions:on fedeml oceanographic fleet,
through studies by UNOLS and JOI. and by the .mission -needs of zhe
various agencies, as well as through the “Oceans 2000” rmnmﬂstm

'Phe success of the study will be ﬁntly enhanced if Congress requires the Van s

affncxes to demonstrate that they in the development of a mmon-
lan to achieve the “Oceans 2000” gmis. suchaplan. - -

osumolp NOAA's role: NOAA is an emntul playe¥ i mnog‘raphlc research
on behglf ;scountrymttwdeeadesa}mdmtobcmmful Events of the past
year have mage it clear (at least to me) that a NOAA within the Department of
Commerce cannot function effectively. Thus, I believe that the highest priority for
both ‘angress and the Executiye should be the cresﬂlm of an independent NOAA to
parallel NSF and NASA,

~ Sincerely, N . {
, -G, RmsHum .
Dean. (ollegr of Ocean and Fighery Sgiences.
‘  LoumsiaNa Umvsns(hm MARINE Cousmmuu ,
: MARINE Rmm aND EpucaTion Ce .
) . Chauvin, LA, Oct 9, 1984,

Hon. Jomt. PRITCHARD,”

Subcommuttes on. Ocmnwzrqphs. Lom I(ev on Merchant Marine and Fisheries. U.S.
House of Represenatives. Longworth House Office Building, Washington, IX.

Dizar Mg Prevegarn’ 1 thnk you for the opportunity and honor of appearing
before the Subcommittee on Oceanography during its recent on marine re-
search. | could not agree more with the observations in your October 12 letter re-
. garding the need for clearer identification of research needs ahd initiatives and im-
¢ coordination between the scientific commusity and F
To this end, | would like to observe that the scientific
made significant strides toward what should become a clear,
the research pnontres should be. 1 g(zmt particularly to the lagning of
the Adviso Committee on Ocean Science for the National lenes- ound ion in
its report "“The Emergence of a Unified Ocean Science”, to gie Joint Oceanographic
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- " Institutions, Inc. in its report ooncemmg,a i of satellite tedmology‘ , and to
o ,theongoingstudydtheﬂéadm(kufnm?olkywmeﬂntmaln&

search Council. To these efforts, my colleagues and | who appeared on Panel I

< during-the Bubcommittee's hmrmgs will shortly submit a’combined response to
. Mrs. hneider%reques;fmidenﬁmtion‘ofmmhpr&uiﬁmﬂmeisnneedw !
' broaden this planning and consensus building to include the large number of mis- , *
sion-oriented dgencies involved in vcean research. e v
In response to you ific questions of me please consider the following: .
' le'}amﬂwmbm&mwffm " Plg'sfﬁmﬁtheshmtageol '
lution of applied &N o Yitoring "
translators, that is scientists within the resepmh.mnmunity and within the agen-

+ cies who are 1l versed in both contenipordry ocean sciench and the practical re-
source t issues. This situation, can-beimproved by éncouraging - .
plished wbecomemwhsn the design and conduct of i
research ( as visiting scholars’ the agencieli, a8 postdoctoral fel- "
lows and in mdbyimnﬁng“ﬂ:,mmwd re-
search Another contributing -i8 the situation thst Dr. Schubel so0..
elogquently arti , wherein estuarine and coastq) envirénments (where moet of .
the practi¢al p and monitori sre based) have been largely ne-

' glectedinmodgmpmcem-orien? : . Thie deficiency should be met by ex- -

g panded basic science activities (e -su ed) in these environments as well as
farsighted applied research programs sponsorship of mission-oriented agen-
cies (eg. NOAA, EPA, MMS). Because of .the ity of our m_ll:nvim
ments and the peopléwho study and manage them, ¢ of qni nation-
al policies for the ‘research will be difficult. A first step would be develop-
ment of regional research and monitoring by cognizant agencies

and the scientific community. These can be refined and made as ne-
tionally consistent as remsonable. The Interagency Committee on Ocean Pollution
Research Development and Monitoring could potentially he an effective: forum for -‘,
such policy development. \ .

2. I believe that, in general, emphasis in marine pollution résearch should be.

' placed on estuarine and coastal environments. Thus, the apparent shift in emphasis -
' toward these environments planned by NOAA and EPA is justified. I. am cencerned
*  that in these new initiatives there may be-too much emphasis ot strictly ipti
: ies, monitoring, and synthesis of existing data and not enough on contem

'#ﬁ&oﬂe‘ntedsmdiea!belienﬂmta"m“ﬁd"inc@ﬁmm (
+ environments can be avoided if the agencies which still fotus most’ of their pfforts o *

there (MMS and’ DOE) wisely use their resources and if shelf environments of spe-. ’
cial concern (showing signs of incipient degradation) continue to receive attention. .
F would be happy to attempt to ify these responses or my written testifsony or
answer additional questions. ) . . :
- Sincerely yours, . : :
' . ' ' DonaLp F. Bossci, |
, - : - Rrecutive Director.

Committee note—The U.S. G'eolbgncal Survey was requested to
submit a written statement an its role in. marine research. The

following text was presented at the Oceans 1984 conference on’
September 12, 1984 in Washington, DC.] ' .

U.S. GROLOGYCAL SURVEY MariNg GEowoGY ProaraM, DaLias L. Prcx, DiRecTOR, N
US. GeorocicaL SURVEY. :

The big news on the marine geology scene undoubtedly is the Exclusive Economic
Zone (EEZ) (see chart 1. And s0 it ought to be, because it encom and defines a
major new frontier. At the same time the EEZ ; trby ts formal existence, .
a special focus on the mineral and potential of the sea floor. The Geglogical
Survey has been in the business of studying and assessing the mineral and energy
resources of our national domain for 105 years. That work has included the offshore  + -
for more than 40 years, but significant effort in marine geology is little more than
10 years old. Declaration of the EEZ more than trebled the national-dgmain to be
studied offshore, including the deep sea floor, with the kinds of mineral potential
only discovered or recognized in the last several yoars. ' '
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The Geological Su is responding to this new. exciting national
with both far-flung exploration vwagm and detailed studies of underwatef mineral
s deposits and geologic processes. We | i i i
United States but our geologic studies also serve the Nation in areas as far
away as the South Pacific and Antarctica. Geo is a worldwide it, because
the linkage of ocearr floors and coritinents th the processes of plate tectonics
can be understosd only in a context of global knowledge. Most especially, we can
¢ in special insights into the of continents and some major types of ore

posits by studying the processes that formed them millions of years ago on the sea
floor. Tocﬁy’esg‘%looispmvidea real-time laboratory in which we can observe °
those processes that have warked continuously through geologic time.
What are we doing spedifically? Last November, at our headquarters
Virginia, we, along with the Minerals Management Sgrvice and
Mines, hosted a Department of the, Interior symposium on the nonliving Yesources
. of the EEZ. At that meeting, we described some of our marine efforts just getting
underway and mentioned a number of new ventures that wmned in the nenr
" future. Much has happened since then—fiscal year 1984 has 1. a banner ﬁ
This month, oufr shi;:;otile:e ‘?m armes'uwback a;own Redwoodm(ﬁt A Caﬁmoif“'ﬂie a
yesar's Tom ong route . beginning trip
eovemdwza oyment and-testing of a new Canadian sea-floor+drill on the Juan de
Fuca Ridge, and a detailed look at.a vent field of polymetallic sulfides. From there,
the Lee sailed north to the Bering Sea where we collected multichannel seismic
data on frontier basins that are receiving new exploration attention .from ofl compa-
. nies. Then south.to Hawaii, into the ares of Horizon Guyot and the Line Islands, to
.  survey the possibilities of cobalt-rich manganese crusts on the surfaces of the many
junts in the mid-Pacific region. Many new samples were obtained, includn":g
one that showed the unmuallym”he of 2.5 percent cobalt. Side-scan sonar
bottom photos showed irregular y and an uneven distribution of the min-
" ‘eral crusts on the sea floor. From this study, it is clear that a lot of effort will'be’
needed before we itnderstand the character, occurrence, and potential of these
metal-rich deposits. : ‘ N
The Lee then sailed south to perform 2 months of surveys of Antarctic waters off
the coast of Wilkes Land and in the Ross Sea. There multichannel seismic data webe
collected to link up with data collected by other countries. We already are exchang-
ing data with the geological Survey of the Federal Republic of Germany. Theee data
show the continent-ocean boundary and structured pull-apart hasins. will lead
to new, more knowl ble inferences shout the geologic history of the region, as
well as the nature of the passive margin of the continent and similar margins else-
where in the world. Seabed samples were obtained artl are being anal for age,
organic contents, an rmal history. This cruise was a resea:ga voyage, the first
American venture fi dediciited to antarctic marine geology and geophysics. It
. was basically for scientific purpoges, but it also provi sew information of value
- to the United States and to the world during the t international negotiations
for an Antarctic minerals regime. The Geological Survey shares this highly success-
ful and important advance with the National Science Foundation, without whose in-
valuable logistical su and facilities the cruise could not have been made.

' One of the driving forces in the pole-to-pole voyage was a commitment to obtain
new information on the regional geology and energy and mineral resource potential
of several of the South Pacific island nations. This was the second such cruise spon- -
sored by the Agency for International Development and the governments of Austra-
lia and New Zealand. The data are just beginning to be processed and analyred, but
as on the first cruise in the region, they are revealing basin sequences and struc-
tures that probably deserve attention for resource exploration. On the return home
from the South Pacific. the Lee undertook sampling of scamounts in the Marshall
Islands, on behalf of the Department of the Interior. Agnin, cobalit crusts in the mid-
Pacific region appear to be fairly widédspread, and commonly contain on the order of .
1 percent cobalt. An array of instruments left on Horizon Guyot on the way south
was retrieved on the m ome. We hope that the recorded observations will help us
understand the chemicsal and sedimentation processes active in forming the metallif-

" erous crusts on the ses floor. The Lee returns home this month after 8 month of
maintenance and repairs ¥n Honoluiu by the Hawaii Institute of Geophysics,’ which
rates the vessel for the Geological Syrvey. g
While all this was going on, a b range of daily research in marine geo
" produced dozens of scientific products describing the history and character of off-
shore basins and the sedimentary processes that are active, in filling such basins,

detailing the tectonics of our Atlantic and Pugific. margins, Yid Hing h- »
nical ardd environmental data of res nnpbrg:zee‘dﬂu fature mgmé of OCS
' r

| BESY COPY AVAILABLE
ERIC . 195 |




Yy,

3 191

resources. We_have also been p m’ergﬂ for a series of ALVIN dives to begin in a
few days of Juan de Fuca is will be major multidiscipline effort to add to
' «our knowled,gt of polymetalhc sulfide occurrence at ocean spreading centers. But.
ma ps the most immediately dramatic and visible accomplishment for us ha
the GLORIA survey just finished in August. Sidescan sonatr images at recon-
naiskance scale, with about 60-meter resolution, were obtained for the Pacific con-
- terminous EEZ from the Mexican border to the Canadian border, and froni the ishelf
outvt::rd tohAOO nautical miles. Thf::n mages
going to be put t extraordinary ¢ u mosaicking processes
anatlasofthnsm&mre mnlesofseagoor In a meré 4 menths, the British
. Institute of Ocea phic Sciences covered this frontier area with virtuslly flaw-
less data. Thése data already are causing extensive reconsideration of previous in-

-

. terpretations of the tectonics, sea-floor volcanism, spreading center geometry and

dynamics, and offshore geohazards. We have red meandering river channels
hundreds of miles long, put new"detail into our thinking about deepsea fan sedimen-
tation, and have found oh the order of 100 new undersea volcances, some as big as
Meunt St. Helens, with the same kind of fresh-looking craters and siderlast vent

ology. The new pictures we now have of the junction of the Blanco re,

morph

with Juan de Fuca Ridge and of the metry from one side of Gorda Ridge to
otheralonemmﬂhtheprmeofmon us.ﬂmemimasumnkwith
the first pictures of the far side of the moon or the surface of Venus in exposing
never-before-seen panorama of planetary geologic processes. In further oomparison

however, the value of the GLO images seems. much more le. We have
‘road map for pinpointing areas for more detailed studies of resources and
possible candidate sites for ocean dumping. We have new scientific insights into

processes of erusion amd sedimentation on an active coritinental n;::ﬁ r plans
are to produce prelimingry atlas maps within a year, and final, cl -up versiom
on rectified latitude-longitude ma Iea!w after that. .

We believe that these images fmt projects with several other F'hd
eral agencies that have concerns dealmg with the sea floor, and the Geol
Survey is working to develop that cooperation. Such cooperation among
agencies, between Federal and State Governments, and between Government agen-
cies, academic institutions, and industry are At the heart of the most inent rec-
ommendation that came from attendees at the EEZ ?mpos:hm last fall: that & na-
" tional program to e jlm and develop the EEZ shoy

of view, that national program is beginning to take shape. Survey is

formally linked by agency agreement with the National Qceanic Atmospheric

Administration, to accomplish modern high-resolution bathymetric surveys of the
- EEZ and produce upto-date charts in quick time. In this effort, the National Ocean

Service is providing m?or survey time on two ships, and the Survey is

providing some of the funding for onhocard: data processing and preliminary chart
. ‘production. Two months of west const EEZ surve ve already been accomplished

* to overlay detailed bath ‘%:wtryonthe(}wm —a major step in detailed char-

. acterizatign of the sea

We are linked with the Minerals Management Service, providing both road maps
of the sea-fToor frontier to identify areas of possible future leasing interest, and also
detailed studies of identified mineral areas and sea-floor environmental geology. We
are working with the Bureau of Mines, providing samples of materials for metallur-
gical and beneficiation tests, and will be working toward providing site charatteriza-
tion for future development of environmentally safe sea-floor mining m
Other surve lg provide information for the the Corps of Engineers and other
cies in the rtment of Defense. With thie State rtment, we are invol
the South anuﬁc resource surveys, and we also provide information on the
and resource pobenhal of United States international boundary areas. Just recen
we have opened a dialogue with the Department of Energy and the Environmental
Protection Agency concerning joint interests in sea-floor studies and site character-
ization. So, on the side of the Federal Government, the list activities and joint ven-
tures is beginning to fill out—it is, of course, a longer hst. because | have mentioned
only those links that involve the Geological Survey r program reaches out-

.side the Federal establishment. We have e::'pemtive projects with a number of
coastal States. From our §19 million of annual funding, we send $4 million to aca-
demic institutions, both for ship operations and for scientific studies.

Except for some relatively large purchases of equ cgnent and ship leasing, we are
not working with industry the way we will need to do for a truly national program.
This Inst year, we thouﬁht a full-scale Government-industry consortium was at hand
when the Glomar Challenger was offered as a gift to the Geological Su . Here
was a chance to go after the vitally important third dimension in the OCS. drill-
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ic settings needed in the national search for energy resources. After a detailed

at vebtmmvw.wehadwdecﬁethatﬁw si was going
to di too many prmhu,andwecouldnot;mhwi it at this
time. However, the need fs still just as great and we will continue to ways to
work with industry to get the job done. We think that this type of.venture still
offers much promise for Government-industry concert. .

opment.
and a truly mmﬂ'm:nma;mmm&n&w our sister
agencies'in the F ) thnw.beendaﬁuingthe;in}luandthelimto.

Hon.' CLAUDINE SCHNEIDER, .
Ixmmrrh House Office Building,
Washington, DC. 4
DeAx ReprEseNTATIVE ScHNEIDER: The September 26, 1984 ial hearing of the
Subcommittee on Oceanography of the House’ Committee on Merchant Marine and
Fisheries was of significant importance to the U.S. academic ocean science and tech-
nology community. Wem’ appreciated the opportunity to disquss with you and
other members of the mittep the status of marine reses e 1J.S. and to
examine the federal research capability. Your interest and insighgs orstanding
of the general situation in our field is appreciated. ‘ . f{p
st for far,
response *

Those of us who were on the Academic Panel have discussed your re
ther input, and would appreciate the' ‘opportunity to develop a unifi
which deals with your specific ﬂuastnom Our response, which we feel will be of use
to the whole Subcommittee, will collectively outline our view of the critical scadem-
ic marine science issues and technology requirements for the-next decade. We hope
to forward the response®to you and the Subconimittee in early November. We have
discussed this approach with the subcommittee staff (Candyce Clark and Kathy
Minsch), and they agree. 0

Thank you for your interest in the marine science research community.

" Sincerely, :

. . Jamss D. Baxen,
President, Joint Oceanographic Institutions Inc,
Roszrr W. Coreny,
Director, Marine & Sea Grant Pragrams, University of New Hampshire.
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- . - . JOIRT OCEANOGRAPHIC IN Inc., . '
_ Washinston. DC. November 15, 1954
B "Hon. CLAUDINE SCHNEIDER, . .

. House of Representatives. L
- Committee on Merchant Marine and Figheries,

lmehmeOfﬁa&:Hding’. !

. Washington, PC. . . . 1
Dear Ms. ScuneibEr: On behalf of my col who testified at the recent Hear-
ing on the Status of Marine Research in the United States, I would like to thenk,
¥oufortheoppormnitywexpremourﬂewsabout,imuesandopportuniths in this
mpomtapea.'Atthc'heaﬁngH:uaskedtmwprewmnmmtm izi
priorities for marife research. enclosed document represents our joint view

" critical research initiatives, infrastructural and institutional the lqninte-' )
nanbte of critical < . : -
In a field as bmr::?etmch in the marine environment, there are many com- -

ing demands for research Scientists and engineers representing disci-
*  plines ranging rmphmwmmmm&mmammmmm
rine mixing all can identify ctitical andmmmt issues that-can be studied with
benefit now. In the document, we have tried to weigh theee needs with reference to
the long range plans that are developing at a number of agencies with significant
input from the oceanographic community. -
e apg:eciate your interest in marine research, and we would be pleased to pro-

vide {urther information as required. : . -
Yours sincerely, : -

. v D. James Bakex,

5% President.

o chm. AND Humx Resources Researc Priorrmies AND INfIATIVES

(By D.J. Baker, .Iomt'()mmwg‘ institations Inc., .F. Boesch, Louisinoa Universities Costsortisns
W. Corell, University of Hampehire; G.R. Heath, University of W-id.m DA i Woods Hade
.Oceancgraphic Ingtitution; J R Schubel, State University of New Yerk st Stany ) .

. . I. RESEARCH PRIORITIES = . _
Marine research has beén characteristically broad and multifaceted, making the
setting of a limited number of broadly acceptable priorities it. We believe,

*  however, that a limited number of research areas can presently be designated as
high priority based either on the omit for major scientific advances allowed
by new technologies or on secietal e suggest that concerted initiatives or
strengthened efforts are required in-the five subject areas listed below. : ‘Y .

1. Global oceanic and climatic processes .

New tools and theoretical insights will allow rapid progress in undcmmmiilg the
entire ocean as a system. This will xesult in_important new understanding of the
ocean ‘environment and its productivity and world weather and climate. The drivi

“technologies are the satellite missions planned during the next decade and implwg
supercomputer capabilities. These will allow the collection of huge amounts of data
“over | scales and the comprehensive analysis of these data. related to these
) app are requirements for ateea sampling and experimentation to provide
' ground truth and detailed verification. Basic science directions relevent to this
-~ theme are Iargel*embodied under the Global Circulation; Climate and Productivity

- “Initiative in the National Science Foundation (NSF) Advisory Committee long range

' plan “Emergence of a Unified Ocean Science.” , :

These studies will require cooperation of several federal agencies. NASA, NOAA
and the Navy will be satellite operators with responsibilities for space tadmokﬁ
weather forecasting, and defense, respectively. The NSF is well poised to lead
advances in scientific understanding which will be required for effective use of these
results. As poinfed out in the hearing, the basic science track record in.open-ocean
research is very and it iy ressonable to expect that academic regearch com-
munity, given uate suppirt, will make excellent use new nities. -
Funding must come primarily from the Federal Government, al " it should

‘ *  also be noted that state and tg;ivaw institutions also contribute to the costs of vcesn-
y ographic research. Because products of the research will be broadly beneficial to

’ c A
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society rather than to the exploitation of a specific resource, the role of the pl:ljv'iate )
sector will probably be limited to investments in the technological developments re-
quired rather than in pri_marifnndim. . L ‘ :
The benefits to society of this research are diverse and substantial. Most clearly.
the research' will allow | r term and more accurste predicitons of weather and -
understanding of global climgte variations. Such insight can help avoid tragie
‘human consequences of natural disasters and plan ways in"which the world’s bur-
geoningemulation can deal with its resource needs in a chz?ing_climate.’ Many
, other its, including technological spin-off, can not be fully imagined at this °
v 2 Pathways and fete of materials in the ocean : :
: Coupled withwthe néw understandidg of the world ocean circulation discuseed .
| above comes opportunity to make. significant adwances in ingg ina
: fully quantifative way, the biogeochemicﬂi pathways and cycjbs 'i‘:m oceaps-
. » figure so gfominently. This involves measuring the fluxes of materiafs from the at- -
. mospherdto the ocean, from the continents to the ofean, and vertically withih the
- acean. Within the open ocean, the research community is now ‘ca of making
|+ comprehensive jeasurements of vertical flux of both dissolved i ma-
© . terials, including fluxés from the sea floor. In the coastal.ocean, it is horizontal flux
f« front the coast and rivers and the uxofmaterialsmtbecontmmta_l shelf

- chemists, physicists, geologists ard biologtsts workmg in interdisciplinary modes.
o pected l.eadhe. ﬁmefundamtalresearchqbpcl:; mlsgm
to the way in n jectives,
applied, resea ies have some responsibilities er intergats in different facets -
the problem. Department of 's océanagraphy emphasizes
fluxes of gnergy-related materials th coastal &m; is also conocerned
with the fate of carbon dioxide derived. from foesil filel# in the atmosphere and
L oceans., The-National Oceanic and Atmospheric Admihistration has a role in terms
. of its interests in climate and, together with the Environinental Protection Agency,
in ocean pollution. Many of the which must be stpdied bear even on the
. interests of the Navy lfor,.e_xampg. as they relate to ocean acoustios and coastal dy-
:::;nicsrand the Department of the Interior (offshore minerals and energy develop-
nt’) ' . - ! : B
. The benefits of bétter understanding of fluxes of materials in the ocean include
_ predictions of climatic and seh level as a result of the buildup of carbon
# dioxide and other green guses. Also, such-understanding would lead to safer -
. ¢ontrois of such potentially ful substances as persistent synthetic organics, ra-
dioactive mgt_m;ials, and excessive biostimulants, , . .
i « 3. Coastal ocean and estuitrine processes . A
: Coastal environments providé most of exploitable mﬂe resources and. at
the samie time, are the marine environ mmtmp::#l alteration by man.
The recprd for developing - penetrating insight into mean's effécts on<the coastal zone,
-estuaries amd shelf environments has been less than we would wish. Reasons cited
at the hearing include the desire for sim e or.quick answers to complex environ-
mental problems. constdaints on scientific’ innovation, bureaucratic te igs to
overmanage applied reseaich, and the ianmtes and regulstions which
nde

~

direct attention to proximate, “‘regulatable”

As a consequence there is an insufficien ing of enviionl;yental procem- _

es which underlie the pervasive environmental s which are now being recog-
nized in estuaries and nearshore waters. Such changes include physicg} alterations
of wetlands and shallow water environments, eutrophication and tant oxygen

depletion, and contamination by persistent, synthetic comjpounds. .
n order 'to develop a level of understanding reqhired for effective management, -
interdisaiplinary aml fomdamental research on critical processes is . Little
such research is pregently being contductell for estuarine. and coastal environments,
‘but the eﬁectivene'z’;fn is approach has been demonstrated in open ocean studies.
Rmh should focul on important processes which underlie environmental modifi-
ca including the transport and deposition of sediments, exchange of biological- .
ly important materials between sediments and the water column, and controls of
.biological pmductivit;lr;e S \ . :
: Mponsnhil!i;*v‘!for the needed research should be shared between govenmental en- _
tities (both Federal and more local) with management responsibilities and the pri-
* vate and goveinmental bodies which use the coestal environment fot waste disposal
or other purposes. Governmental coordination, both at the national and regional
levels, is required to ensure the effective implementation of mgh plans. Because
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of the congiderable extent and diversity of copstal environments, in-depth investi
tions o?:ﬁ US. estuaries and coastal waters is impractical. A number of regi y -
and ecologically representative environments should be selected for agch compre-
hensive investigations. . ’
The benefits of improved understanding of estuarine-and coastal ocean processes
will be evidenced in enhanced predictive capabilities regarding the cgpacity of the-
environments to provide resources in the long term. This would result in wiser and
less contentipus management of coastal environments and resources.

4. Ocean lithesphere and mineral resources : ‘

The exciting discoveries regarding plate tectonics made during the last 15 years
will continue to drive exciting new redearch in the coming decades. Such research
will focus on the mechanics of the plates themselves, spreading centers (where
ocean floor crust is formed), and the interdctions between oceanic and contidental
crusts. Related to these processes is the desired assessment of the mineral resources

of the dcean floor, in EEmcular that under National jurisdiction within the Exclu-
). ' !

‘sive Economic Zone (

Resdarch will involve a continued program of scientific ocean drillihg. application
of advanced multichannel seismic techniques, seismologjc networks, detailed

_field studies of Rydrothermal vents and mineral déposits. Advantage should: be

taken to maximizé the scientific contributions of inventory programs, such a8 EEY
resource assessments of the U.S. Geological Survey and NOAA. . -

This research will require Federal su through the NSF (both Divisiohs of
Ocean Sciences and’ Earth Sciences), USGS, NOAA and the Navy. Private invest-
ment in research on economic mineral resodrces may algo contribute, but this will
likely be in the far term rather than then t:;rn

Benefits will accrue generg}ﬁ' to metﬁbry irtue of improVved knowledge of our

t, but'will more ifically include ?tter predictions of tectonic activity ang

identification of mineral resources. . :

-

. 5. Biological productivity and ljving resources

.ductivity is likely to be more gradual.

& .

Opportunities exist for a significant improvement in understanding the Bases of -

biological productivity in the sea and, thereby, the causes for its variations and abil-
ity to sustain living resources exploitable by man. In particular, new insight on food
chains will allow better understanding of the production of higher consumers (sec-
ondary productivity). Also, improved knowledge of biclogical and environmental fac-
tors controlling recruitment ‘in animal stocks will allow explanation and prediction
of K:arto—year variations in those stocks. . .

to other priorities in which quantum adyances are expected as a
result of new technologies (such as in Global Oceanic g)cess and Ocean Lithos-
phere studies), progress in understsndixys the underpinpings of living resqurce pro-

rticularly sig#iﬁcant-to this progress will

be the ability to couple physical and biological processes. a goal. for exa:xxle of the
Fisheries Oceanography Cooperative Investigation (FOCD of NOAA.

Fedetal s rship of research on this subject should be encouraged principall
through NOAA (National Marine Fisheries Service and Sea Grafit) and the NS
(the Recruitment Initiative of'the NSF long-range plan). . .

Benefits will relate directly to fishery resource exploitation and management.
Furthermore, issues of biological productivity and recruitment aré tied to environ-
mental modifications discussed under Coastal Ocean and Estuarine Procesees, and
consequently, to sound coastal environmental management. ‘ .

.

1. INFRASTRUCTURE AND INSTITUTIONAL INITIATIVES
From stuglies of the ‘coastal zone td teep sea drilling to the ing new view of

' the ocean promised” from satellites, oceanographers are looking forward to major

7
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new advances in understanding and predicting ocean processes. From this knowl-
will come important new practical uses of the ocean and the coestal zone. In *
order to be re or these challenges, we need su for both the research initia..

tives discussed and the basic infrastructure of the field. 3
Today in the United States the ocean sciences share two characteristics with the
other field and laboratory sciences: pre-eminence in world sci , and a deterjorat-

infrastructure. The former is being challenged by the [attér. On theg whole, our @
:gomtory equipment is old, we are nof up-to-date with computers, :'g research
fleet will need replacement in a few years, and shipboard equipment handhm
gear are not adequate for the major new prograis that are being planned. Of
the field sciences, oceanography faces perhar the most severe environmental con-
straints. The slty and turbulent ocean is harsh and corrosive; instruments and
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buoys have short lifetimé. Since they operate world-wide, our facilities are also con-

tinually subject tp changing world economic Sonditions such as the price of fuelf

Three major a of support can be identified: Research Facilities and Equipme

- Capital and Seagoing Facilities: and Educational and'Research Personnel. N

. Research facilities and equipment . :

Many of the instruments available to ocea phers are wornout or obsolete. A

program of steady-state replacement of sta instrumentation is required. In ad-

_ dition, we note h; t both h:xist:'gdssismic data a:;? iﬁ0;he m data streams from satel-
lites require that! users have access to icated imaging systems to proc-
ess and manipuldte results. Dlstrybuted sccess or “nodes” for i:gindual investiga-
tors is reqluired. the design to draw on the hardware and, software experience of ex-
. isting facilities. .

Needs for-seagoing equipment include navigation and data relay equipment for
both ships and moored and drifting new sensors for ‘measuring - physical,
chemical, and bidlogical properties for periods of at least one year, instrument han- -
dling gear, and basic observational Instruments used from ships, 'such' as tempers-
ture and salinity devices and multichannel seismic instruments. An estimate of
costs to provide the necessary equipment is about $13 Million.

2 Capital and seagoing facilities -

The oceanographic community currently rates cooperatively three kinds of fa-

cilities: large research veseels, the submersible Alvin, and the new drilling ship for

_the Ocean Drilling . These will soon I)Ael{omed by the oceanographic compo-
nent of the.Advanced Vector Computer at NC These are scheduled and overseen
by committees representing the entire community. This modus operandi has worked
well, but the funding levels have not been adequate. i .

Other research facilities of importance that need basic support include multichan-
nel seismic facilities, long-term mooring facilities, and an i capability to
take long, high-quality, large diameter cores from the sea floor are all exist-
ing facilities that need increased support. Estimates of costs required are about $13
Million, excluding ship replacement costs.

*  As far as new ships are concerned, we su the recommendations of the t
groups that are now studying the issues: a LS group and a fleet coordination
group under FOCSET. The detailed study of ship replagement needs available there
*is an important part of the documentation for infrastructure. ) :

As new experimental techniques and scientific demands develop, we anticipate |

Fhat new facilities will be required and old ones will be rptired. Examples of such
new facilities include a deep diving submarine that could go to 6 km depth, a dy-
namically positioned oceanographic ship for physical, chemical, and biological stud-
i*s, a permanent oceanogriphic station suitabi: for multiple and longterm work
with heavy deployment capability, and large ecosystem tanks for study of higher
trophic levels in miarine systems. Advanced computers at individual institutiona will
also be required. V- . )

‘As federal and statg budgets have tightened, capital construction and refurbishing
has virtually ceased at our oceanographic centers. Laboratories built twenty to
thirty years ago are ill-suited to the analyses of today, with thejr requirements for
ultra-clean areas, large supplies of stable power; air-conditioning and absence of vi-
bration. Many new facilities and instruments are ill-housed. We need a federal.com-

. Mmitment to facilitate the raising of matching state and erivate funds. Costs for two
major renewals per yesr are estimated to be about $20 Million. . :

4. Fducational and research personnel : .

T major support groupes can be identified as high priority: Marine technicians,
equipmént operators, and post-doctoral fellows. . T

Our currgnt levels of staffing and qualification are based op an era when instru-
meénts were simpler. As we have moved. info the electronic , the complexity of
instruments and the data rates have increaved by an order of magnitude. We need
an adequate corps of qualified seagoing techmicians if we are b continue to collect
high quality data. . - , .

All fields of uceanography relp to varying degree,-on sophisticated shore instru-
mentation to attack key scientific questions. The reliable operation of such equip-
ment requires skilled technical personnel and costs about 209 of the purchase price
per year. We need on-going support for instrument opérators to cover the predict-
able costs in order to enhance m quality and availsbility of the suite of major in-
struments in our institutions. Total costs for new support of research personnel are
estimated to be dbout $10 Million per year. ™. . .

'BEST.COPY. AVAILABEE

. E .
. - . o A 3



. ¢ 197 Ld - -
. ) .
The global studies of the next decade will require the involvemefit of bright new

* oceanographers. Some of these can be fouhd in the existing programs; some will
have to be.recruited from other science and engineering disciplines. Enhanced post-
docteral support to allow young oceanographers to become eﬁblished and to pro-
wvide n périod for new recruits to learn the field is the only realistic mechanism to
_ehsure the availability of the researchers who will seé th® new global studies of
such topics as climate, ocean structure, and fisheries th to completion. .The
comaofansdeqnhtepmgmmmegﬁmatedtobeaboutt‘zuilionpéryear. .

{11. MAINTAINING PROGRAMS OF CRITICAL IMPORTANCE

oo The U.S. commitment of excellence in science and technology, and to & scientific -
- and technological base to our industtial and economic development, is founded in a
. - . working partnership between government, universities, and industry. The patterns
P of financial support for these critically im t programs has-been baaeJ largely
AP NS u carefully evolved balance between long term commitments to the ocean sct-
R e by a selected set of leading colleges and universities, and programs gnd’
T projects of national priority supported by federal agencies. . .
- is balance of financial support must be maintained, with the Federal govern-
i ment providing the foundation of programmatic support for those critical research,
v ms which underpin our ewolving understandi the oceans and coastal
| A mag: ns’ The colleges and univeraiti;@n{ with term programgmatic support.
- maintain the academic programs of education an rch and the highly trained
faculty and research gemnnel essential to a ive ocean science and technolo-
&y program in the US. . ‘
Several carefully planned and effective federally supported programs form the
basis of the critical set of national priorities for maintaining our preeminence in the
. ocean sciences and technology, essential to maintaining oay industrial and economic
growth, and to enhancing our national security. These federal programs include
* basic ocean sgienices and technology, marine resources assessmént and development,
and international ocean science and cooperation. . ‘
1. Critical programs in basic ocean sciences and techrology
Basic support to the priority programs of the National Science Foundation, the
Office of Naval Research (and other R&D programs of the Department’ of Defense);
the National Aeronautics and Space Administration, and relatgd agencies is essen-
tial in the lollowing areas: . . . :
4 Biological, Oceanography and Marine Biology; . .
Chemical Qceanography and Marine Chemistry; - v
Marine Geology and Gepphysics! v ‘ . .
Physical Oceanography; and : . . .
* Ocean Engineering and Technology. » . : -
Basic support of these core program areas, the priorities for which are established |
-~ through long range plogram planning within each agency and by the ocean science
. community throughout the U.S,, is essential to the vitality and health of our funda-
- mental scientific programs in the ocean sciences and related disciplines. Thest pro-
gram elements ar¢ the foundation u which the new lenges and exciting op-
portunities are derived and bailt. ore, it is critical that these underpinning
programs be maintained and continued, with annual adjustments to maintain pur-
chasing power. In addition, enhanced funding of selected initiatives will be required
in order to take advantage of the exciting dpportunities offered by new technolegical .
developments, for example, satellite sensing capabilities and supercomputers. ‘

2 Critical programs in marine resources assessment and development
The jurisdictional arrangements evolved in recent international declarations and .-
negotiations has established the 200-mile Exclusive Economic Zone. The extensive
marine resources contained therein are the essential natural resources fox industri-
_al and economic development of the ocdans and coastal margins. The critical re-
. search and development programs that are conducted by our academic institutions
and supported by NOAA, the USGS (and other R&D programes of the Department of
the Interior). the Department of Energy, EPA, and moreyecently USDA, are essen-
tial to a coherent and coordinated program of industrial and economic development
of the EEZ and of the coastal margin. Examples of essential research and develop-
ment programs include: .
The National Sea Grant College : -
The EEZ Assessment Programs of USGS and NOAA; v
The Envirgnmental Asggssement Programs of NOAA., DOE and EPA;
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NOAA and USDA; and .

The OCS Environmental Studies Program in DOI and related programs in other
agencies. ! S
.+ The priority research pedgrams, conducted in university and col laboratories,
provide the basic knowledge rstanding essgntial to the dew t of our
nation’s marine resources. Hence, it is sritical to maifitain current | of support,

with adjustments made annually for new priorities and to maintain the r

r of the funds appropriated to these programs, and to provide funds for new
Initiatives in these areas. _
3. Internationai acean science and cooperation

: There are many important ocean science i t&'beconaiduedinﬂw\x;ext
. 10-15 years. To study and answer many of including their societal impacts,
will ire acientific access to most, if not all, parts of the ocean. This

generally require
access will be a challenging task as man nations (to date, over 60) accept the gener-

pful:
. The United States should maintain its presesit ive position towards the con-
n Uni relationships wi foreign countries, we should recognise po-
tential and possibility of cooperative marine science activities. -
mrmmammmqmu.mummmmﬁmgun retit of

ive marine scientific endesvors fereign coun
:"Iltrmxldbe?m thataddmmf:lmlrill‘:mqmmd:? h::gemto
oreign waters (e.g uplication shipping sam-
training, etc.) mmh mcluded in future g
agencies. Thé benefits to society, emd to our foreign , by assisting for-
eign countries in the marine sciences are difficult to owever, if marine

m?}'nqei-valuablewmus,mmitMymud more 8o to the developing
countries as they evaluate and exploit their new marine territories. )

[Committee note.——Tbe‘followin.g two statements were submitied

by D.F. Boesch and J.R. Schubel as individual contributions to the
combined panel response to Mrs. Schneider’s request concerning
priorities for marine research.] - ' )

SicNmEICANT CuALLENGES IN Ocean Science TuroucH HE Nexr Decang

R ‘«mmhmmummw)

The following response to the Subcommittee’s request for identification of the
mostsigniﬁcantdirectiénsinoceanscienceiqoﬂuedfmthe ive of a
coastal oceanographer whq has been involved in many practical issues An marine
resource management. However, by virtue of my ipation in several National
Science FwndationandNaﬁonall{emmh Council research pianning efforts, I feel
lhaveareamqablygoodgraspd’mmisuesineomempornrymnacience..

MOST SIGNIFICANT CHALLENGES '

For each of the five-major areas | have identified I discuss*the need for new or

enhanced initiatives, suggestions on funding, and benefits to societ y. :

Global ocean processes
New tools and theoretical insights will allow rapid progress in understandi the
entite ocean as a system. This will result in im t ‘new i

understanding of the

ocean environment and its productivity and world weather and climate. The driving
technologies are the planned satellite missions and improved computer capabilities.
lalmdemmmde.mmmm

a i d “comprehension” of these data. Also related to these approaches are
e : ' :"‘) H

N
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. Federal government, dlthough it should also be noted thit state and private univer

. ments in the technological developments required rather thap in
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requirements for at-sea sampling and experimentation to previde ground truth and
detailed verification. Basic science directions relevant to this theme are largely.em-
bodied under the “Global Circulation, Climate and Productivity” Initiative in the
NSF Advisory Committee plan “Emergence of & Unified Ocean Sci * .

These studies*will require cooperation of several federal agencies, both civilian
and militﬁgé The Navy, NASA and NOAA ‘are satellite operators with applied ob-
jectives,
will be réquired for effective use-of these results. As pointed out in the hea

£ rings, the .
basic science track record in open-ocean research is very and it is ressonable to

is well poised to lead the advances in scigntific undergtanding which

expect that the academic reseéarch community, given uate support, will makew

excellent use of these new ities. Funding must come primarily from the

sitjes also cotribute to the costs of oceanographic pesearch. Because the prod

the{esmeam will be broadly beneficial to society rather than to the exploitation
specific resource, the. role of thé private sector will probably be limited to i
The benefits to society of this regearch are diverse and substantial. Most clearly,

, the research will allow longer term and more accurate predictions of weather and
" understanding, of global climate variations. Such insight can help avoid tragic

humw&md&rnl&hﬁemaﬁﬂsnwmhwhiﬂ;ﬁlnvﬁd'cbg]ﬁ
geoning tion can with its resource netds in a potenti ychaﬁ? i-
mate ams resource base. Many-other benefits, including technological spi .

not fully be imagined at this time. . . . .

Fate of materials in the ocean ' )

Coupled with the new understanding of the circulation of the world ocean circula-
tion discussed above comes the opportunity to make significant advances in under-
standing, in a fully quantitative' way, the biogeochemical pathways mnd cycles in
which the oceans figure so prominantly. This involves measuring the fluxes of mate-
rials from the atmosphere to the ocedn, from the continents to the ocean and verti-
cally withiri the ocean. Within the open ocean; the, research community is poised to

‘make comprehensive measurements of vertical flux of both dissolved and particu-

late materials, including fluxes from the seafloor. In the coastal ocean it is horigon-
tal flux from the coast and rivers and the flux of materials off of the continental
shelf which must be better measured. Efforts to sccomplish these tasks much in-
vo(l’;:schemists, physicists. geologists and biologists working in interdisciplinary”
modes. ‘
The nation’s basic science h;ency, the National Science Foundation, will be ex-
pected to lead the way in t
applied agencies have some responsibilities or interests in different facets of the
probiem. The Department of Energy's | oceanography program emphasizes

« fluxes of energy-related materials through the coastal ocean and the Department is-

“also concerned with the fate of COy derived from fossil fuels in the atmosphere and
.oceans. The National Oceanic and atmospheric administration hads a role in terms of

its interests in climate and, together with the Environmental Protection Adminis-
tration, its ocean pollution-related responsibilities. Many of the processes which
must be studied even bear on the Navy's military interegts, for example as the
relate to ocean acoustics.and the dynamics of coastal environments, and on the off-
shore mineral development interests of the Department of the Interior.

The benefits of better understanding of fluxes of materials in the ocean include
predictions of climatic and sea level changes as a respit of the buildup of COx and
other greenhouse gases and control of potentially harmful substances (for example,
persistent synthetic organic and radioactive materials).

Coastal ocean and estuarine processes

Cogistal environments provide most exploitable marine resources and, at the same
time, are the most susceptible marine environments to alterafion by man. The
record for developing penetrating insight into man's effects on the coastal zone, en-

. tuaries and shelf environments has heen less than stellar. Reasons cited at the hear-

" ing include the desire for simple or quick answers to complex environmentsl prob-

lems, constraints on scientific innevation, bureaucratic tendencies to ove
applied research, and the influence of statués dnd regulations which direct attention
to proximate, ‘‘regulatable” problems. This has lead to a situation wherein there is

an unsufficient understanding of environmental processes which underlie the perva- -

sive environmental changes which are now being recognized in estuaries and pear-
shore waters. Such changes include phymcal terations of wetland and shallow

»
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water emnronmmtseutmﬁwatmlmd resultant oxygen depletion, and contamina-
In rtodev::?avleveldundemwrequlredforeﬁechm t,
interfiscipinary fundamental research on critical processes is . Little . -

such researah is presently being conducted for estuarine and coastal environmen
but the effectivériess of this approach has been demonstrated in open ocean studies.
', Resedpch shtuld focus on iniportant processes which underlie environmental modifi-

™ “cdtiond, iskluding the transport and deposition of sediments, exchange of biological-

ly impgrtant materiald between sediments and the water column, and tontrols of
biol . r’ i !i -I . .

* tal
andqm:elopal)mthmnmmentmmhlihum_d pri-

levels, is réquired to ensure the effective implementation of research plans. Because
bfﬂreeom-nhh‘ extent and diversity of coastal dgvironments, in-depth investi
mwmus.mmmmkimmﬁml.Anmbudrm’
dnd ecalagically representative environments should be selected for such compre-.
in ‘ .

will be gvi enhanced predictive capabili \ the capebility of the
envirduments to provide resources i ﬂsehngteg?'nns resultinwz'r v
lemcunteqtioml managemeft of ct*ﬁmmmuandm

Ocean lithosphere and minergl resources ¥ s “a
The exciting discoveries Tegafding plate tectonics made during the lpst 15 yoars
will continue to drive exciting new research in the coming decades. Such research

will focus on the mochdnics of the plates themselves, spreading centers (where
ocean floor crust is formed), and the interactions between oceanic and continental
crusts. Related to these procesees is the desiréd asseesment of the mineral resources
of the ocean floor, in particular that under National jurisdiction within the Exclu-

- ! sive Economit-Zone. ]

Research will involve a continfied of scientific drilling, ion of ad-
vanced multi-channel seismic wchrﬁ:ﬁmd@c networks, iled field
studésg of hydrothermal vents and deposits. Advantsge should b taken to

L ﬂwmienﬁﬁcmtribuﬁmo‘mminmhnggmds.mchu-m

-

.

_ V@M esearch will require Federal support through the NSF (both Divisions of

Sciences and arth Sciences), USGS, NOAA, and the, Navy. Private invest. -
ment.in research on economic mineral resources niay also contribute, but this will
) lik;lynggint}:flrm. ‘ral .to by virtue of of
' its will accrue gene to society by virtue of improved : our
planet, But will more y include better predictions of tectonic ity and
wdentification of minelmureeg. o ‘ '
' Biological productivity ‘

=

. Opportunities exist for a significant improvement in understanding-of the bases of .’

. biological productivity in the sea hnd, thereby, the causes for its variations and abil-"
ity to sustain living resources exploitable by man. In particulsr, new insight on food
chains will allow better understanding of the production of higher consumers (sec-

* ondary’ production). Alsa, improved knowledge of biological environmental fac- g
tors cbntrolling recruitment in animal stocks will allow explanation and prediction
i S s etaye Seduier iyt N mmumurggnm' pally

) ra ip o on this subject incipally
through the NSF and NOAA (National Marine Fisheries Service and rant). .

Benefits will relate directly to fishery resource exploitation and management.

Furthermore, issues of biological productivity and recruitment are tied to environ- ? h ‘

mental modifications discussed sbove and, consequently, to sound coestal environ- .
mental management. . ) C )

‘ . INSTITUTIONAL nmmxum
~ The Subcommittee's hearings made clear the fact that for the prontises of marine
resegrch to be realized institutional arrangements need to be improved. These in- .
clude 1) improved cooperation and coordination within the Federal government. .
among all levels of governments and, where appropriate, with the private sector; 2)
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more effective utilization of the Nation's intellectual resources housed in universi-
tiés and reseprch institutions; and 8) modernized and acilities.

Emphasis on short term questims of little inherent scientific interest and rigid
polmmwemmfﬂwselectmdpmformetsdmeamhmdmadmgmebm

by an gging facility infrastructure in an ares of rapid technological development are .

serious. More substantial pmamqthancumntly exist are needed to improve labo-,

- ratory instrumentation within riational centers of éxcellence in ocean sciences and

. % within regional centers emphasisthg coastal studies. In addition, replacement and
modgrnization of research vessels is required in onder to meet the challenges of the

. future. B
Y : L . ,7.? .
. Estuaging Ruseancn Priosrmes A
- (By R Schobel, Marine Sciencos Ressarch Conter) o~
The most important estuarine dtudies are eomrmhemvo. multi-year intadmﬂ' iscipli-
nary studies-of entire estuarine systems. Many of the most important first-order -
ciplinary scientific ; in estuarics have been “addressed successfully; few of
the second order D) ARY questions have been considered; and almost none

of the most im t. complex interdisciplinary questions that relate to the inter-

actions-of the ical, chemical, biologi geological processes hgve been stud-
* ied. It is this muﬁemﬂngwhkhhnﬁi:qdforeﬁecq F management.
The most important estuarine questions—at jeast management—are fundamen-
©- tal‘ll:{:nterdiaciplimry in character. . ' )
next generation of scientific questions will be enormously mare difficalt than
the first, but, it is on the first where most scientists make their ations. If we
are to interest our best scientists in pursuing these i will require
-* our best if they are to be resolved—the scientists will have to and a source of more
stable fmding will be required. . . ‘

« The second order questions are complex and are not amenable to facile. solutions

_ or to attack bydarge, shortsterm Y3-5 year) efforts. Basic research on mlexm
rine interactions is gtill inadequate to provide an adequate scientific for effec-
tive management of estuarine systems including those that relate to pollution man-
agement and estuariné rehdbilitation.

SOME RESEARCH PRIOKITIES -

. . The principal need is for interdisciplinary studies of estuarine systems. But, there
~ needs to be an explici%tecognition that disciplinary mvestmu provide the build-
ing blocks necessary for’an interdisciplinaxy framework. examples of impor-
* tant research problems gre listed below. ] .
(a) Conduct detailed surveys to establidh the' distributions in time and space of
plant and animal populations and to relate their populations to variations in physi-
cal, chemical and ical properties and processes. .
(b) assess how natural and anthropogenic stresses affect the general strycture and
fwlctit)): olf estuarine ecosystem.. flow withi
(c) Develop methods to provide Lagrangian within estuaries. )
(d Establ?&h the mechanisms responsible.for the often rather abrupt transition
.- from stratified to vertically' well-mixed and the changes in the internal cirtulation
: which accompany these transitions. . . :
o (¢) Determine the processes that cause estuaries to function as filters for fine-
- grained sediments and adsorbed contaminants. Relate filtering efficiency to estus-
rine circulations. - : ‘
() Assess the importance of bioturbation to probilization of nutrients and contami-
nants. ’ ) .
«(g) Assess the &ffects of episodic storms and floods on the biota, sediment lpad and
chemistry of estuaries. - ,
(h) Assess the relationships between freshwater inflow to estuaries and primary
and secondary production, including flsheries [ .
(i) Characterize the sources, routes and rates of sediment transport, the sites and

. rates of acevmnalation and the ions of sediment composition between
thkir points of eat? amd their fin ﬁgﬂ' sccumulations.. .
tj) Characterizse (he procésdex that control the adsorption and desorption of con-

* * taminants.
{k) Characterize the fundamental processes that control the relationships of hutri-
ent levels and estuarine productivity, primary and secofidary. \
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‘ ". . .= (h Characterize the pithways that couple primary and mndary

estuaries.
. An;)htablshtherelatuanhiphe&eenﬁahprdmtmandwum habxtat
qunlty

-

nmnmc
"r

Beééme_ofthenatumof systmus.becamgﬂmnmpoﬂaneeexm'ell
. ® beyond the boundaries of the States- which border them, often to the entire Nation,
\.4, mmmywmmmmmmzmmmmw_
Py * their drainage basins, it is appropriate that the Federal government should enter
“° " into partnerships with the States to fund to improve our understanding of -
. estuarine, and to fund development and i tation of management strategies’ -
© ,to conserve and, when necpssary, to rehabil tbmimpwtantmturalmoum :
mmmhx;whﬂihwmwm Federa) government and
g ve beem’primarily with state environmental management
,cies;wademicscimtistsbgvebean excluded from these. s. If

. Of the exi for Federaketate partrehips to fund wpeearch in es-
tuarm.ﬂ:eonewhichlhliwehnbaenmmteﬂecﬁn' high quality

research is SeaGrant. Sea Grant has been responsive ve to management, has
Mmswmmmmmm in translat-

ing the results of that into forms usable by enviroamental managers. If the
A Squtmhnhnmwhmdmnwmk.fwmmﬁ-mmdw

panelswindndemspedalm m‘ontndemem and for many estusries

more active and coordinated between two or more diffetent Sed Grant
would be required. The state Sea Grant programs could ensure stable g
and suitained attention to individual estusripe if the anntal

threat.stoehmmahtheNudonllSannt were inated. The network

of Sea Grant programs aleo provides a good mfmewmecompan—

sons—something which has been

' 'nsepmpmedgmteremphmonmm-dm marymmmdﬂsrabocould
an important mechanism for su interdisci estusrine studies. I -

ieve it will complement and not the role Sea t could play in multi-
yearmterdmplimrystu&mofuﬂx estuarine systems, .
BENEFITS TO SOCIETY

mebenefmthatwwldmtomietyfmmanenhmadmdmstamedmm

\ ment in BASIC research in estuaries are enormous. It is only through BABIC 2 .

search that we will improve our understanding of the natural processes that
. tetize estuaries. With greater knowledge better—mare effective—
follow through theagplicatm of this new knowledge. Without it, we should expect o
to continue ta be ineffective in our efforts to conserve, and when necessary to feha-
bilitate estuaries in spite of enormous expenditures. This represents a significant
» loss of money and a far greater jtentisl loss of enormously valuable coastal re-
soumesOnarealMsmourestuenospmbeNyamthemostvnluableportmofﬂn
World Ocean.
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